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SUMMARY

This report presents and discusses turhidity, total suspended
solids (7SS, settleable solids, and stream discharge data collected
and analyzed as part of the interagency placer mning research pr%ect
during the 1986 field season. During 1986 12 sites in the Birch GQeek
drainage and one site on Faith Qeek (in part by the Aaska Departnent
of Fish and came)were monitored throughout the 'summer. At sSix sites
automatic sanplers and continuous water level recorders enabl ed
estimation of daily averages for turbidity, TSS discharge and
sediment |oad which is the product of TSS and discharge. DJrInR/h a
seven day period in late July-early August, a short reach of Mmoth
Oeek was intensively nmonitored to examne the sedinment contributions
from individual mnes and from channel resuspension. Qutside the
Birch Qeek drainage and Faith Oeek, results from a limted anmount of
sanples collected at state waysides, villages participating in the
Village Water Quality Mnitoring program and from the Tolovana above
mning are presented.

. Season-long nonitoring shows sedinment and discharge levels at
inportant locations in the Birch Qeek drainage and at Faith Oeek.

Use of automated equipnent enabled sanpling and nonitoring during
infrequent storm events and allowed estimation of daily averages
throughout the field season. Results indicate the turbidity and
sediment |oads have decreased since nmonitoring began in 1984, but mned
streans still have much Jlarger turbidity concentrations and sedinent
loads than unmned streans.

Use of paired TESS aml tturibidiittw dfta from 1986 indicate that
equations developed ffr@m didta collected iim 1985 and earlier do mat
predict well. "Miltiple regressions usimg turlbidittyy and,discharge to0
predict TSS iimproxe ttiee coeéffrcceent obf ~detetremmatsfoon (r(f‘)) and  equation
standard error-ofof essinabee oveer e Sinple regressiom using turbidity to
predict TSS, but the inprovenent is not sufficient to abandon
collection of TSS

The Mamoth Geek Intensive Study illustrated the advantage of
control of water use. Mning operations that discharged less water
had less of an inpact on the stream sedinent [oad.
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Hydrologic and Water Quality Investigations Related to
the QCccurrence of Placer Mning in Interior A aska
Sumrer 1986

| NTRODUCTI ON

This report presents and discusses data collected and analyzed by
the Aaska Dvision of Geological and Geophysical Surveys (D33 and
assisting agencies during the 1986 field season as part of the
interagency Placer Mning Research Project. The work done in 1986 was
a continuation of the water quality nonitoring of placer-mned streans
in 1984 and 1985 principally in small streans in the Birch QOeek
drainage. The 1984-5 work was reported in "Hydrologic and Wéter
Quality Investigations Related to the GQccurrence of Pacer Mning in
Interior Aaska, Sumers 1984-5" (Mack and Morman). The 1985 report

also gives a nore conplete description of the study area

The goal of the 1986 season was to continue the nonitoring done in
the previous two yearS wusing automated sanpling equipnent and
water level recorders as available. In general, in the Birch Qeek
drainage D335 nonitored the same sites in 1986 that were nonitored in
previous years. Exceptions to this are that Porcupine Qeek at the
road crossing and Bonanza Qeek below mning were dropped and Birch
(eek above Twelvemle Qeek was added. Automatic sanplers and
continuous water level recorders were placed at Birch Qeek at the
Steese Hghway Bridge, Qooked Oeek above nouth, Mmoth Oeek at
Steese  Hghway, Birch Qeek above Twelvemle Oeek, and Boul der O eek



at the US Geological Survey (USGS) gage (USGS water level recorder at
this site). Two discharge sites at mning operations from 1984-5 were

not continued because the niners had noved their operations. The

location of the sanpling sites in the Brch Qeek drainage are shown in
Figure 1.

Sanples from the automated sanplers were analyzed for turbidity
and total suspended solids; those from non-automated sites for
turbidity only. A each visit to both automated and non-autonated

sites sanples were collected for settleable solids determnation.

The large nunber of paired TSSturbidity observations from the

automatic sanplers afforded a good opportunity to test -equations for
predicting TSS from turbidity developed from data collected in 1985
and earlier (Mack 1986). These data were also used to develop

miltiple regression equations wusing turbidity and discharge to predict
TSS as suggested in Mack (1986).

A question from the 1984-5 nonitoring was how much of the
turbidity, TSS and settleable solids in mned streans was directly

attributable mning effluent discharge and how mch to resuspension of

sedinent on the channel bottom To address this, nore intensive
nonitoring of mined streans, including sanpling above and below

individualk mning operations, was needed. Wth the assistance of the
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Alaska Dvision of Mning intensive sanpling of a five mle reach of
upper Mammoth Qeek and its tributaries was done during a seven day
period from July 29 through August 3. Wthin this report this effort s

called the Mmoth Geek Intensive Study: study sites are identified in
Figure 2

Qutside the Brch Qeek and Faith Qeek drainages nore limted
work was done in 1986 than in 1984-5. Results are reported from
sanples collected by the Aaska Dvision of Parks and
Qutdoor Recreation at sites in Aaska state parks and from rural

villages wunder the Mllage Witer Quality Mnitoring program



Figure 2.

Location of sites for Mammoth Creek Intensive Study
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METHODS

A. Turbidity, total suspended solids, and settleable solids. These
anal yses were conducted in the field and in the DG hydrology Iab
located on the University of Aaska, Fairbanks canpus in the Wter
Research Center. Sources of nethods were the APHA-AWA-WCF "Standard
Methods for the Examnation of Water and wWastewater"; and procedures
outlined in the wuser mnanuals of certain instrunentation (APHA 1985).

The lab is a participant in EPA analytical quality assurance studies,

Sanples for these analyses were collected from autonated sanplers
or by grab nethods in well-mxed reaches at sanpling sites. \When
automated sanplers were enployed, the intake hose for the sanpler was
installed at a well-mxed location in the stream at md depth wth the
hose nozzle pointing upstream A Brch Qeek above Twelvemle QO eek,
Birch Qeek at the Seese Hghway Bridge, Qooked Oeek above
its confluence with Brch Qeek, and Mmoth Oeek at the Steese
Hghway, the automated sanplers were progranmmed to conposite into one
bottle four sanples taken six hours apart each day. A Faith Qeek the
automated sanpler was programmed to take discrete sanples every Six
hours. Sanples from the Village Wter Quality Mnitoring project were
collected by village residents and nailed to the DG lab in Styrofoam

mai | ers.

Most turbidity determnations were done in the lab because the Ilab
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served as a receiving point for sanples comng in from nore than one
collecting agency, andbecause some ofthe nore turbid sanples required
several serial dilutions to bring their turbidity down to readable
levels. During 1986 instrunents used were a Turner Designs Mdel 40

| aboratory turbidineter and a Hach nodel 16800 portable turbidineter.

Total suspended solids sanples were filtered through prewashed,

dried and weighed glass fiber filters, according to EPA specifications.
The size of the aliguot was dependent upon the amount of material
suspended, but ranged from 25 m to several liters.

Settleable solids were neasured in the field wusing Inhoff cones
following standard procedures (APHA 1985). Inhoff cones with a limt

of detection of 0.1 m/l were used.

Statistical techniques wused in the development of linear regression
nmodels for predicting TSS from turbidity and mltiple regression
nmodels for predicting TSS from turbidity and discharge were perforned
on the Wdiversity of Aaska-Fairbanks VAX conputer wusing the GILM
(general linear nodel) procedure of the sas statistical package (SAS
1985a; SAS 1985h). Turbidity, TSS and discharge were transformed into
base 10 logarithns wth all analyses done on transforned data. The
procedures used are explained nore detail in Mack (1986) and standard

statistical texts (for exanple, Neter, \dsserman, and Kutner 1985).
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To neasure the predictive value of the nodels reported in Mack
(1986) and nodels developed from 1986 data), data collected in 1986
were wused wth appropriate equations from Mack (1986) and observations
from Mack (1986) were wused wth equations developed from 1986 data. Z
scores were developed by subtracting the predicted TSS from the
reported TSS and dividing by the equation standard error of estinate
(as reported in Mack 1986). The Z score gives a relative neasure of
how close, in miltiples of the standard error of estimate, the

predicted value is to the reported value.

B. Discharge. Velocities wused to calculate discharge in nost cases
were neasured with a Mrsh McBirney Mdel 201 Howwter. A Birch
Qeek at the Steese Hghway Bridge velocities were neasured from the
bridge using a Price AA nmeter suspended from a hand line. Were depth
was greater than 2.5 feet, velocities were nmeasured at two and eight
tenths of the depth from the surface. A depths less than 2.5 feet,
velocities were neasured six tenths of the depth from the surface.
Dscharges were calculated wusing the standard mdpoint nethod (USDA

1981) from at least twenty velocity neasurenents taken across the
stream cross section where wadth permtted (nost cases).

Staff gage locations were chosen on the basis of easy access, i.e.,
close to the Steese Hghway, Crcle Hot Springs Road, or other road
access. Stes also wused for turbidity nmonitoring were situated

sufficiently dowistream of any mning or tributary so that the stream

11



was wel | mixedatthe sanpling site. A each location the specific
site was chosen by looking for a cross section that would provide the
nmost change in stage for change in stream discharge and the |[east

turbulence around the staff gage. Staff gage water surface levels were

recorded whenever agency personnel were in the vicinity.

A Birch creek above Twelvemle Oweek, Brch Qeek at the Steese
Hghway Bridge, Qooked Oeek above its confluence wth Birch Ceek,
Mammoth  Creek at the Steese Hghway, and Faith Qeek at the Seese
Hghway, continuous water surface levels were recorded wth Qmidata
DP320 Stream Stage Recorders. The DP320 is a small, battery operated
device wth a subnersible pressure transducer which nrmeasures and
records water levels between 0 to ten feet (to the nearest hundredth of
a foot). \ater level data are stored in a solid state nenory called a

data storage nodule. A all sites the water level recorders nonitored

water levels at 30 mnute intervals.

Rating curves were developed for each site by taking at least four

discharge neasurenents each field season at different water |evels

throughout the season. The rating curves were then used to estimate

discharge from the observed or recorded staff gage water |evels.

C. Sedinent load and turbidity index load. Sediment load is
calculated by mltiplying discharge (in cfs) by TSS (in mg/L) and a
constant, 0.0027, to put the units into tons per day. Turbidity index

12



load is obtained in the same nanner = multiplying discharge in cfs by
turbidity in NTU. |In this report the product is divided by 1000 to
bring the results in the sane order of nagnitude as sedinent |oad.

The units for turbidity index load (TIL) are KNTUcfs where 'K!
represents 1000.

D. Mwmoth Qeek Intensive Sudy. The Mmoth Qeek area was
chosen to study various aspects of the inpact of mning activity to a
relatively conpact stream reach wth a nunber of mners, and wth good
road access. Sanpling sites were chosen above and below all mne sites
and at all inportant surface water inflow points. Travel times between
sanpling points were estimated from distances estimated from naps and
average neasured stream velocities. A sanpling schedule, based on
these travel tines, was established to attenpt to nonitor a slug of
water as it passed through the system A each site four sanples
collected each day, one every four hours. A three sites autonated

sanplers were wused to collect backup sanples and to collect sanples
through the night.

Dscharge was nonitored by observing staff gages set at each site.
Two or three discharge neasurenents were taken at each site. Because
observed water levels and neasured discharges at each site varied

little, the discharges reported in the results section are averages of

the neasured discharges.
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RESULTS A\D DI SQUSSION

A Turbidity, TSS, and settleable solids in Birch Qeek drainage

streans.

1. Turbidity. The results from the season-long nonitoring of
sites in the Birch Qeek drainage are presented in Appendix 1
(autonated sites) and Appendix 2 (non-autonated sites). Table 1 shows
the nonthly average turbidity at all sites nmonitored this year conpared
to averages from previous years. Two cautions should be renenbered
when viewng this table. First, all non-automated site values are
averages of a limted nunber of discrete sanples. Secondly, at the
1986 automated sites, 1985 values are from averages of discrete
sanples, while the 1986 results are averages of conposited sanples and
include daily variation as well as a sanpling of a wder range of
flows. A sites far downstream from mning, such as Birch Qeek at the
Steese  Hghway Bridge, or on unmned streans, daily variation nay not

be inportant, however, at sites close to mning it could Dbe.

In general, average turbidity at nonitoring sites on mnned streans
was less in 1986 than in previous years. A the nonitored unmned
streans average turbidity was mch higher in 1986, reflecting the
higher flows observed. At Birch Qeek at the Steese Hghway Bridge,

the furthest-nost downstream sanpling site in the Birch Geek drainage,
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Table 1. Summary of Turbidity Values Collected in Birch Qeek Basin
Avg (Chng from

Locati on Year June July Aug Sep previous year
(NTU) (NTU) (NTU) (NTU) (%)
Data from grab sanples
Abert at Steese 86 20.9 22.5 0.60 2.3
Bedrock at Steese 84 1.4 0.5
85 1.10 0.30 0.90 0.4 -31.6
86 1.65 2.96 0.77 1.2 143.5
Crooked at Cntrl 84 880 696
85 236 658 390 181 -63.8
86 113 151 70. 4 297 -56.9
Deadwood at CHSR 84 1400 640
85 999 676 495 253 -63. 3
86 39.3 53.8 37.9 141 -88.8
Ketchem at CHSR 84 3210 152
85 160 1070 989 1190 -35.2
. 86 115 122 140 786 -65.9
Porcupine ab Mh 85 95 410 370
86 59. 4 123 40,7 515 -22.4
Data from automatic  sanplers
Brch ab 12Mle 86 255 201 237 251
Birch at Bridge 85 47 23 35 18
86 79 110 6.3 19.1 74.3
Qooked ab Mh 85 105 88 172 59
86 118 65 36. 3 84. 4 -28. 4
Boulder nr Steese 85 0.8 0.8 0.6
86 3.93 4.02 1.75 1.4 225.9
Mammoth at Steese 84 585 986
85 285 340 401 370 -50.9
86 240 195 265 518 -12. 8

average turbidity was higher in 1986. This result should be

interpreted keeping in mnd that the 1986 data are from an automatic
sanpler which collected sanples during flood events as well as nornal
flows. The 1985 data are from discrete grab sanples and during 1985
high flow events were mssed. The Birch Qeek at the Steese H ghway
sanpling site is far enough downstream from active mning that

discharge has a relatively larger effect on turbidity levels than it

has at the nore upstream sites.

15



2. Settleable solids. The settleable solids data «collected in
1986 are presented in Appendix 3. Approximately twenty percent of the
settleable solids sanples «collected in streans affected by mning were
0.2 m/L or greater. High settleable solids appear to be nore a result
of high flows rather than from effluent discharges from individual
mning operations. Figure 3 shows the relationship of settleable solids
levels to average and nedian turbidity values. No strong pattern
exists between turbidity and settleable solids at our sanpling sites.
Figure 4 shows settleable solids conpared wth velocity. Higher
average and nedian velocities are associated wth higher settleable
solids levels. Settleable solids are the larger particles that wll
settle out in an Inhoff cone in one hour. Wth the higher stream
velocities associated wth high flow events nore of those sized
particles wll be suspended in the water colum. The good relationship
with velocity and poor one wth turbidity denonstrate that at our
sanpling sites high settleable solids are nore attributable to
non-point sources of sedinent than to discharges from individual mning

operations.

3. Total suspended solids. Sanples from the automated sanplers

at Birch Qeek above Twelvemle Qeek, Brch Qeek at the Steese

Highway Bridge, Qooked Oeek above nouth, Mmmoth Geek at the Steese
Hi ghway, and Boulder GOeek above the USGS gage, were analyzed for total

suspended solids (TSS). These results are presented in Appendix 1.
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Figure 4. Velocity - settleable solids relationship
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TSS and turbidity measure different aspects of the sanme physical
characteristic, suspended material in water. Turbidity, as neasured by
nephel onetric techniques, describes the reflective characteristics of
particles and TSS describes the physical mass of the particles.
Turbidity is an enforcenent standard and 1is inportant because high
levels have been associated wth' fish nortality and can be esthetically
displeasing. TSS has also been associated with damage to fish and the
nmeasurenent is useful for nanagement because conbined wth discharge it
can be translated into physical sedinent loads. Measuring TSS is a
nore conplicated, time consumng, and expensive procedure than
measuring turbidity. If the weasier-to-collect turbidity could be used

to predict TSS much effort and expense could be saved wth little

reduction in useful data.

During the 1985-85 winter all TSS and turbidity data reported to
date by researchers working wth placer mning topics in Aaska were
collected to see if one regression equation could be wused to predict
TSS from turbidity in streans affected by mning ('Wing turbidity to
predict total suspended solids in mned streans in interior Aaska',
Mack 1986). That investigation determned that the regression
equations from different basins, streans and from different sites on a
single stream were often statistically different, therefore all data
should not be conbined to develop one equation. The paired
turbidity-TSS data collected in 1986 in the Brch Qeek drainage were

used to test the equations from 'Using turbidity to predict Tss?
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which were developed from data collected in 1985 and earlier at the
sane sanple sites. Wsing the turbidity data from Appendix 1, TSS values
were predicted using the appropriate equation from the 1985 report
and then conpared to the reported TSS values. Table 2 presents the nean
2 score and Z score standard deviation at each site. Ideally the neans
should be near zero and the standard deviation should be less than one.
Only at Birch Oeek above Twelvemle is the nean close to zero and
nowhere is the standard deviation below one, denonstrating that the
equations developed wth data collected in 1985 and earlier do not

estimate well wth 1986 data.

Table 2. 2 Score Results

Z scores = (reported TSS = predicted TSsS)/standard error
of estimte
, Mean Std. Deviation
1985 sinple regression equations used on 1986 data
Equations using turbidity to predict TSS

Birch ab 12Mile -0.12 3.42
Birch at Bridge 1.69 1.25
Qrooked ab nouth 1.56 1.92
Mamoth at  Steese 3. 37 5.32
1986 multiple re?res_si on equations wused on 1985 data
~Equations using turbidity and discharge to predict TSS
Birch at Bridge -2.16 0. 68
Crooked ab mouth -1.90 1.21
Manmot h  at St eese -0.68 0.36

In 'UWsing turbidity to predict Tss' it was suggested that
a miltiple regression equation wusing turbidity and a flow conponent =
either velocity or discharge - to predict TSS would be an inprovenment
over the sinple turbidity-TSS regression. To test this, miltiple

regression equations using turbidity and discharge to predict TSS were
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developed from the data collected in 1986. The resulting equations were
conpared to sinple regression equations developed from the same data
and tested on 1985 data using z scores as described above. The
equations are presented in Table 3 and the Z score results are
presented in Table 2

The results suggest that mltiple regression equations using

turbidity and discharge to predict TSS are not reliable enough to
abandon collection of TSS data. The miltiple regression equations
inprove the coefficient of determnation and standard error of estinate

in tw of three instances, but when tested against other groups of data

(as in Table 2) may not accurately or precisely predict TSS

Table 3. Miltiple regression results psing 1986 dat a.

Equations in the form y=a*X>**X> where ¥=Tss, X, -turbidity,
X.=discharge, a iS a consta fit, &nd b and ¢ are ekponents.
N°*is “the nunber of observations.

~ Location N a b c r2 SEE
Birch ab 12Mile 111 2.51 0.833 0.386 0.237
_ _ 111 0.212 0.812 0. 565 0. 630 0.184
Birch at Bridge 17 1.79 1.351 0.787 0.286
17 0.009 1.26 0.630 0.377
17 0.82 1.22 0. 155 0.789 0.294
Gooked ab nouth 44 2.54 1.03 0.577 0.270
44 0.29 0.710 0.570 0.703 0.229
Mamoth at  Steese 118 2.08 0.790 0.356 0.309
118 0.23 0.927 0. 656 0.564 0.255

B. Discharge. Discharge estimates at the sanpling sites are
presented along wth the water quality data in Appendices 1 and 2, and
in tabular form for the automated sites in Appendix 4. Table 4

sunmarizes the monthly averages of the past three years. |n general
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1986 was a drier year than 1985. A Boulder Qeek, a site gaged by the
US  Geological  Survey, discharge averaged 47 percent less in 1986 than
1985. The 19 year average at Boulder Qeek is 15 percent higher than
the 1986 average. The automated sites show less of a difference:

Table 4. Summary  of D'scharfge Val ues
Mnthly averages of daily discharge in cfs
Avg (hng from

Location Year June July Aug Sep previous year
, cfs cfs cfs cfs i
Averages of discrete observa(m on% (cfs) (ots) (czs) (%)
Al bert at Steese 86 170 52.6 3.6 32.1
Bedrock at Steese 84 1.5 3.1
T+ B TR € T R
: : : . - 16.
Qooked at (ntrl 84 40.0 52.7 b0
T 2% w3 et Ll
: : -11.1
Deadwood at OHSR 84 8.6 11.7
85 53.7 16.3 18.1 33.0 152
86 35.2 17. 4 5.1 6.7 -46. 8
Ketchem at CHSR 84 2.1 4.5
85 19.4 6.0 9.8 18.1 288
. 86 15.9 5.2 1.6 2.6 -52.5
Porcupine ab Mh 85 140 17.5 40. 1 64.7
86 61.7 22. 6 11.7 22. 4 -53.6
Averages of continuous observations except where noted
Birch ab 12Mile 86 207, 125.1 /1.2, 76.5l
Birch at Bridge 85 4600 1710 1930: 37907
86 3730 2370 7001 828 -3.3
Qooked ab Mh 85 703 505 267l 524l
86 809 436 71.7 115 3.1
Boulder nr Steese 84 76.4 23.9 5.5 3.6
85 70. 2 36.5 11.0 25. 1 30.5
RTINS NG R
[ av : : . . 15.
Manmmot h at St eese y84 ] 1 1 20.21 19.81 >3
85 93.6 23.3 25. 4 46. 4 79.5
86 82.1 42.7 21.9 27.2 -7.8
Faith at Steese 86 107 80.4 294 149

however, at Mmoth Ceek the 1985 record was not continuous in June

and early July, mssing tw large flow events. A Brch QOeek at the
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Bridge and Qooked Qeek above the nouth, the recorders were not
working in August and September in 1986. Data from those nonths are

not included in percent change shown in Table 4.

C. Sedinent loads and turbidity index loads. The sedinent |oad
shows the total anount of sedinent carried by the stream Table 5
shows the nonthly averages at the sites where sanples for TSS were

Table 5.  Sedinent |oads associated wth placer mning
nmonthly average in tons per day

Location June July Aug Sep
Birch ab 12Mile 420 79.2 40. 2 48.3
Birch at Bridge 7270 1450 1 5672
Crooked ab Mmth 1600 268 47.92 1012
Boulder nr  Steese 2.65 1.89 0. 30 0.14
Mamoth at  Steese 171 27.3 36.2 65. 8
Faith at Steese 57.2 31.3 548 57.9

lequipment not wor ki ng.

averages of discrete sanples and observations.

taken in 1986. Birch Qeek at the Steese Hghway Bridge is the furthest

downstream site and is below all mning. |t has the largest nonthly
sediment load averages. In the Birch Qeek basin nost mning takes

place above either Qooked Ceek above muth and Birch Qeek above

12Mile Qeek. The conbined average sedinent loads from those two sites

should approximate the load at the Birch Qeek a the Bridge site.

However, the load at the latter site is mch greater than the sum of
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the upper two sites, indicating that last sumer much of the |ower

Birch Qeek load was picked up from the channel bottom

0 note is that of the two main placer mning areas in the Birch
Creek drainage = Qooked creek.and Birch Qeek above Twelvemle Ceek
- mning in the QGooked Qeek drainage in 1986 contributed
approximately twice as much load to Birch Geek as mning in the Birch

(reek drainage above Twelvemle Qeek did.

The inpact of mning on streans in the Birch Oeek drainage can be
judged by conparing the loads of Mamoth and Boulder Oeeks, two
nei ghboring, simlarly-sized creeks. Mmoth CGeek is nined and has an

area of approximately 42 square mles. Boulder Ceek is presently

unmned, although has had historical mning, and has an area of 33
square mles. Boulder Qeek has seventy-eight percent of the area of

the Mmoth Qeek but only tw percent of the sedinent |oad.

Data from Faith Oeek denmonstrate the effect flood events can have
on sediment loads. The largest flood of the summer in Faith Qeek was
on August 21-22. The average load for that nonth was 548 tons per day.
However, if the load estimates from August 21-22 are renoved, the
average drops to 44.8 tons per day for the month of August which is
simlar to the averages of the other nonths. A the other sites flood

events did not have as dramatic an effect on the averages.
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Sediment load is a good neasure of whether pollution from mning
has decreased during the last three years of data collection because it
describes the total amount of sedinent being noved by a stream as
conpared to a concentration which describes the amount of sedinment in a
standard volune of stream water. The extensive TSS data needed to
calculate sediment load was only collected at automated sites during
the 1986 sumer. Turbidity has been nonitored at a nunber of sites for
the past three years and can be mltiplied by discharge to conpare the
amount of turbidity at these sites. Table 6 shows nonthly average
turbidity index loads (TIL) at the sites nonitored for the past three
years. A nost sites affected by mning TIL has decreased each year.
The magnitude of the decrease should be conpared wth the results at
the sites unaffected by mning (Bedrock and Boulder Qeeks) which show
substantial increases. (he explanation of this is that non-point source
sedinentation increases (evidence from the wunmned streans) are nasking
to a degree the decrease in point source sedinentation (mne effluent).
Thus, turbidity from point sources nay be decreasing nore than is
indicated by the nonitoring. However, the TIL for unmned streans is
so small that only a small fluctuation in turbidity results in a large
percentage change. Apparent from Table 6 is that large decreases in
TIL in streans affected by mning wll be necessary before they are

within the TIL ranges of the unmned streans.
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Table 6. Turbidity index loads for period of record
Units are NTU-c£s/1000

Avg Chng from

Location Year  June July Aug Sep previous year

Averages of discrete observations
Abert at Seese 86 3.6 0. 60 0.002 0.074
Bedrock at Steese 84 0.002 0.002

85 0.025 0.001  0.007 0.005 244

g6  0.016  0.090 0.001  0.005 196
Qooked at Ontrl 84 35.2 36.7

85 58. 1 43. 4 34.6 29.3 -11.0

86 28. 4 22.2 2.6 193 49.1
Deadwood at OHSR 84 12.0 7.5

85 53.6 11.0 9.0 8.3 -11. 4

86 1.4 0.9 0.2 0.9 -95. 8
Ketchem at CHSR 84 8.7 0.7

85 3.1 6.4 9.7 21.5 234

_ 86 1.8 0.6 0.2 2.0 -88. 4

Porcupine ab Mh 85 1.7 16.4 23. 9

86 3.7 2.8 0.5 11.5 -64.8
Averages of continuous observations except where noted
Birch ab 12Mle 86 52. 8 25.1,  16.9 19.2
Birch at Bridge 85 2161  39.3 67.61  68.21

86 295, 2611 ., 15.8] 13.0
Qooked ab Mth 85 73.8 44. 4 45.9 30.97

86 95.5 28.3, 2.8, 9.7; -30.2
Boul der nr Steese 85 0.029 0.009" 0.015

86 0.13 0.10  0.014, 0.013, 138
Mammot h at Steese 84 i : 11.8} 19.6,

85 26. 7' 7.9 10. 2' 17.2' -12.9

86 19.7 8.3 5.8 14.1 -22.6

d note is the inportance and value of automated sanplers and
water level recorders for the 1986 nonitoring. UWse of autonated
equi pment allowed sanpling during extrene events and developnent of a
continuous record throughout the sunmer. The ability to do this is a
significant inprovement over the collection of nmany discrete sanples

and observations as done in previous years. The equiprent is not
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fool proof = beavers chewed through several transducer Ilines and intake
hoses, a bear attacked a sanpler at one location, transducers and
batteries failed, and at tines the correct buttons were not pushed.
However, without the automatic equipment the record would be much [ess
conplete and the flood data from 1986 would not have been collected.
Any plans for season-long nonitoring of placer mning should include

the use of automated equipnent.

D. Mammoth Qeek Intensive  Sudy.

The results of individual sanpling during the Mmoth Oeek
Intensive Study are presented in Appendix 5.  Appendix 8 describes the
specifics of each mning operation wthin the study reach. The st udy
period can be characterized by steady-state conditions. No
precipitation fell immediately before or during the sanpling period and
creek water levels remained relatively unchanged. Mning operations,
with one exception, were constant. The one exception was at mne site
2 where the operator noved in during the sanpling period. Because of
the relatively stable conditions it was possible to conbine the data
contained in Appendix 5 to show the average conditions during the study
period. These results are shown in Table 7 and graphically represented
in Figure 5. Below is a narrative of the results of the intensive

study.

| ndependence Creek, one of the headwater tributaries of Mamoth
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(reek, starts as a small, crystal-clear stream wth low TSS values
(#1 in table 7. andfigure 5.). After the first mne site (GA, which
used recycling nethods wth low effluent discharge, TSS raises
noticeably (2). The creek is still a relatively clear stream at this
point. Below the second mne site (May) the TSS and |oad approxinately
doubles (3). This operation moved in during the sanpling period and

Table 7. Average discharge, turbidity, TSS and sediment |oad
Manmoth CQeek Intensive Study, 7/30-8/1, 1986

Locat i on Turbidity TSS Discharge Load Tt
(NTU) (mg/1) (cfs) tons/dag/ (KNTU=-c£s)

1 Indepndnce ab GAM 0.5 2.81 1.7 0.01 0.001
2 Indepndnce b GAM 151 186 2.9 1.46 0.44
3 Indepndnce b My 279 374 3.6 3.64 1.00
4 | ndepndnce abnth 248 360 3.7 3.60 0.92
5 Mast odon ab mth 2.2 3. 45 7.5 0. 070 0.02
6 Mamrmot h at head 111 120 11,1 3.60 1.23
7 Mammoth ab L eff 124 132 10.5 3.74 1.30
8§ Loud Effluent 432 195 0.25 0.13 0.11
9 AV Diversion 69 107 5.7 1.65 0.39
10 Mammot h b Avdiv 106 114 6.2 1.91 0.66
11 wmiler ab Rd 0.51 1.41 0.5 0.002 0.000
12 AV eff ab R 3525 9180 142 347 49.4
13 AV eff b pond 433 345 7.7 7.17 3.33
14 AV eff ab Manmoth 388 284 7.7 5.90 2.99
15 Mamoth ab AV eff 75 46. 3 9.7 1.21 0.73
16 Mamoth b AV eff 255 183 21 10. 4 5.36
17 Dugas b sl uice 14000 30100 2.3 187 32.2
18 Dugas ab Mammot h 527 334 2.4 2.16 1.26
19 Mammot h ab Dugas 230 163 20 8.8 4.60
20 Manmoth at  S'eese 260 185 22 11.0 5.72

lTIL_ is turbidity index load which is the product of turbidity and
2 discharge divided by 1000.

appro_xli mately 7 cfs of this is seepage from MIller GQCeek through
tailings.

28



Figure 5. Schematic diagram of intensive study results
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was never in a production node during the sanpling period. |ndependence
stays near the TSS and load levels of site 3 until it meets Mastodon
Oeek (5to form Mwmoth GCeek. The clear water of Mstodon O eek
dilutes Independence Qeek so that the TSS concentration drops

appreci ably (360 mg/L to 120 mg/L) (6).

Mamoth Qeek next passes by mne site 3 (Loud) which is an
operation using recycling nethods. During the sanpling period little
effluent from the Loud operation was entering Mamoth Qeek (8). Bel ow
the Loud operation Mmoth Oeek was diverted into tw channels of
approxinately equal size. The left channel (9) was for process water
for mne site 4 (Aaska Ventures) and the right channel (10) was a

bypass.

Below Aaska Ventures the |left channel of Mmmwoth Oeek becones
a tal race leading into the Aaska Ventures settling pond. Apove the
sanpling site (12) approximately 7 <cfs from Mller Qeek seep through
tailings piles into the tail race channel, effectively doubling the
flow  The portion of MIller Qeek that did not seep into the tail
race was diverted into the settling pond to bypass mne site 5
(Dugas). The settling pond renoves nost of the load of the tail race;
however, the load below the settling pond (13) is much larger than

above the Aaska Ventures mning operation (9).

The right, bypass channel (15) of Mwmoth Geek lost sone its |oad
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above the confluence wth the Aaska Ventures settling pond effluent
(deposition?) and increased flow by over fifty percent. Below the
confluence wth the settling pond effluent (16), Mammoth Qeek is nore
than the sum of its parts = near this area inflow from several

overland and, perhaps, ground-water sources was occurring. 14 cfs
enter the Aaska Ventures settling pond. iy 10 cfs were neasured
leaving by surface outlets = the settling pond effluent, 7.7 cfs, and
Dugas mne operation, 2.3 cfs. Assuming the settling pond was at a
steady state, four cfs nust be lost to ground-water outflow which

probably finds its way to the MNamoth GCeek nmain channel.

The Dugas mne operation obtains water from seepage from the
Aaska Ventures settling pond. FEfluent travels via a long channel
through three small settling ponds and from there to Mmwth O eek
just above the Steese Hghway bridge. The downstream point of the Study
was Mamoth Oeek at the Steese Hghway Bridge (20) where the TSS
concentration was 185 mg/L and the average sedinent load was 11 tons
per day. O this load approximately 0.12 tons per day conme from the
measured clear-water tributaries (Independence, Mastodon and Mller
(reeks) that nake up nmost of the flow in Mmoth Geek, 3.6 tons per
day from the first three mne operations, 52 tons per day from A aska

Ventures, and 2.2 tons per day from pugas. During the study period
deposition in the channel averaged 2 tons per day.

The above description wused sedinent |oads, the product of TSS and
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discharge, in the discussion of the sedinment balance. Turbidity index
loads (the product of turbidity and discharge) used in the sane mnanner

would have achieved the sane result.

he of the objectives of the study was to examne changes in
settleable solids along the study reach. PBecause of the normal-to-low
flows in Mmoth Geek and the treatment efforts of the mners,
settleable solids levels at all locations, except directly below
sluicing, were nostly in the trace range, below the Ilower detection
limt of an Inhoff cone (see Appendix 5). This illustrates a problem

wth wusing settleable solids as a nanagenent guideline for managing

sedi nent-|aden effluent discharges - sanples below the lower detection

l[imt can still have significant and varying anounts of sedinent.

The nost obvious lesson from the data is that lower total water use
results in lower loads added to the stream For exanple, if Mller
(reek could have been routed away from the Aaska Ventures settling
pond, sedinent levels in Mwmoth Qeek would have been neasurably
better. The increased flow through the pond decreased the settling
efficiency of the pond and resulted in higher settling pond effluent
di schar ges. The operators that released less water had less inpact on

the stream

[t should be noted that during the study period mne effluent was

not the only inpact on stream sedirment loads. No sluicing was
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occurring at mne site 2 yet turbidity and TSS values were elevated,

probably by dirt work related to setting up the mning operation.

The average sedinent load at the Steese Hghway site for the
study period (11 tons per day) was |low conpared to the average for the
summer (75 tons per day). Mich of this difference can be attributed to
high flows in June. However, in Septenber when no large storns
occurred and flows were normal and steady through the nonth, sedinent
load at the Steese Hghway bridge site averaged 66 tons per day. For
this nagnitude of change to have occurred late summer practices nust

have been different than those observed during the study period.

E. Aaska Departnent of Fish & Gne data.

Appendix 6 has data from sanples that were collected by ADF&G and
analyzed in the DG laboratory. These data are nostly from sanples
collected by an automated sanpler located on Faith GOeek, but also
include sanples from other sites in the wupper Chatanika drainage,
sanples from Goldstream Oeek sites, and sanples from Spring breakup.
ADF& has used these data for interpretive reports published el sewhere
and for internal reports and nenorandum The data are published here

to ensure availability to the public.
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F.  Mscellaneous data.

Included in Appendix 7, Mscellaneous data, are data from two
short term  multi-agency, milti-site sanplings in the Birch GCeek
drainage, and data from sanples collected outside the Birch Qeek

drai nage.

Fewer sanples were collected in 1986 by the Aaska Dvision of
Parks and Qutdoor Recreation than in previous vyears. The results for

the three sites sanpled show low turbidity levels in most instances.

A disappointment was the lack of response from the Village WVéter
Quality  Mnitoring program  Sanple bottles and nailers were provided
for Evansville, Tanana, Birch Geek Village, and Minto. Only
Evansville sent nore than one sanple back. For this program to provide
useful information sanples should be on at least a weekly frequency
during the sumer. The results from the Koyukuk Rver at Evansville

show some high turbidity readings. The sanples are nostly from early in

the summer and nmay reflect high flows from spring breakup.
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Appendi x

1. Dat a

Locati on

Birch
Birch
Birch
Birch
Birch
Birch
Birch
Birch
Birch
Birch
Birch
Birch
Birch
Birch
Birch
Birch
Birch
Birch
Birch
Birch
Birch
Birch
Birch
Birch
Birch
Birch
Birch
Birch
Birch
Bi rch
Bi rch
Bi rch
Bi rch
Bi rch
Bi rch
Birch
Bi rch
Bi rch
Bi rch
Bi rch
Bi rch
Birch
Birch
Birch
Birch
Birch

ab
ab
ab
ab
ab
ab
ab
ab

l2mile
12mile
l2mile
l2mile
l2mile
12mile
12mile
12mile
12mile
l2mile
12mile
12mile
12mile
12mile
12mile
12nmile
12mile
12mile
l2nile
12mile
12mile
l2mile
l2mile
1l2mile
12mile
12mile
1l2mile
12mile
12mile
12nile
12mile
12mile
12mile
l12mile
12mile
12mile
12mile
12nmile
12mile
1l2nmile
12mile
12mile
l2mile
l2nile
12mile
12mile

from automatic sanplers in Birch Creek

Date Time Turbidity TSS
(NTU)  (mg/L)
060586 1630 310

060686 350 1030
060786 320 559
060886 320 476
060986 240 348
061086 600 1080
061186' 130 337
061286 340 852
061386 160 552
061486 150 340
061586 260 359
061686 190 277
061686 1448 160 211
061786 110 491
061886 210 275
061986 390 1390
062086 320 1280
062186 210 833
062286 190 5771
062386 260 1210
062486 330 987
062586 180 545
062586 1520 200 390
062686 100 308
062786 150 190
062886 330 294
062986 180 125
063086 400 164
070186 500 506
070286 150 147
070386 160 122
070486 160 92.2
070586 230 139
070686 150 57
070786 190 106
070886 220 129
070886 1250 240 137
070986 250 178
071086 290 181
071186 260 223
071286 230 128
071386 200 269
071486 340 199
071586 450 260
071686 500 208
071786 550 331

37

drai nage
Discharae Sed. |oad
(cfs) (tons/day)
208
164 457
150 226
130 167
176 166
229 668
211 192
436 1003
269 401
143 131
95.8 92.9
55.0 41.1
43. 7 57.9
59.7 44. 4
354 1330
286 989
290 651
286 446
460 1503
440 1173
245 361
177 147
145 74.5
126 100
106 35.6
101 44. 6
161 220
135 53.7
113 37.3
110 27. 4
98.7 37.0
81.2 12.5
70.1 20.1
63.1 22.0
72.9 35.1
70. 8 34.6
90. 3 54.3
141 48.7
115 83.7
102 55.0
86. 4 60.7
74.0 41.5
67.0 59.9
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Appendi x 1.
Location

Birch abl2mile
Birch abl2mile
Birch ab 12mile
Birch abl2mile
Birch ab 12mile
Birch abl2mile
Birch ab 12mile
Birch ab 12mile
Birch abl2mile
Birch ab 1l2mile
Birch abl2mile
Birch abl2mile
Birch abl2mile
Birch ab l2mile
Birch ab l2mile
Birch ab 1l2mile
Birch ab 12mile
Birch ab 12mile
Birch ab 12mile
Birch abl2mile
rch ab 1l2mile
Birch ab 12mile
Birch abl2mile
Birch ab 12mile
Birch ab 12mile
Birch abl2mile
Birch ab 12mile
Birch ab 1l2mile
Birch ab 12mile
Birch ab 12mle
Birch ab 12mile
Birch ab 12mile
Birch abl2mile
Birch ab 12mile
Birch ab 12mile
Birch ab 12mile
Birch ab 12mile
Birch ab 12mile
Birch ab 12mile
Birch ab 12mile
Birch ab 1l2mile
Birch ab 12mile
Birch abl2mile
Birch ab 12mile
Birch ab 12mile
Birch ab 12mile
Birch abl2mile

Birch ab 12mile

dat e

071886
071986
072086
072186
072286
072386
072386
072486
072586
072686
072786
072886
072986
073086
073186
080186
080286
080386
080486
080586
080686
080786
080886
080986
081086
081186
081286
081386
081486
081586
081686
081786
081886
081986
082086
082086
082186
082286
082386
082486
082586
082686
082786
082886
082986
083086
083186
090186

time

1250

1245

Data from automatic sanplers
turbidity

(NTU)
600
550
550
200
150

60

40

75
170
220
140

95
180
160
170
330
290
260
230
360
400
450
230
150
100
190
140
230
400
200
260
170
130
160
290
290
200
340
340
290
230
290
290
200

95
100
230
240

38

TSS  discharge
(mg/L)  (cfs)
404 62.9
326 69. 8
876 255
282 251
172 216
61.8 142
38.2
86.7 118
133 106
215 136
234 235
118 235
141 148
122 122
138 112
309 110
259 104
209 89. 2
191 78.1
298 71.5
311 65. 4
401 58.0
94 53.8
73.3 50.1
73.3 43.0
121 42.9
85.7 38.6
150 36.7
392 35.2
126 31.9
181 31.9
97.2 31.5
78.7 30.7
163 28.7
214 30.9
214
180 74.0
355 130
343 111
285 95.9
170 82.3
214 75.5
232 72.1
206 125
84.1 142
73.8 123
150 114
151 102

in Birch Creek drainage.

sed. |oad
(tons/ day)
68. 7

61.4
603
191
100

23.6

o
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Appendix 1. Data from automatic sanplers in Birch Oeek drainage.

Location date time turbidity TSS discharge sed. load
(NTU) (mg/L) (cfs& (tons/ day)

Birch ab 12mile 090286 260 174 94. 44.5
Birch ab 12mile 090386 210 164 87.1 38.6
Birch ab 12mile 090486 380 301 76.1 61.9
Birch ab 12mile 090586 450 331 70. 6 63.1
Birch ab 12mile 090686 280 222 65. 6 39.3
Birch ab 12mile 090786 400 260 59. 8 42.0
Birch ab 12mile 090886 380 275 64.2 47.6
Birch ab 12mile 090986 350 268 98.3 71.1
Birch ab 12mile 091086 450 364 91.5 90.0
Birch ab 12mile 091086 1215 330 291
Birch ab 12mile 091186 450 399 86.0 92.7
Birch ab 12mile 091286 340 325 78.5 68. 9
Birch ab 12mile 091386 290 286 72.6 56.0
Birch ab 12mile 091486 320 344 63.2 58.7
Birch ab 12mile 091586 320 354 63.0 60. 2
Birch ab 12mile 091686 230 181 65. 5 32.0
Birch ab 12mile 091786 300 224 68. 4 41. 4
Birch ab 12mile 091886 190 164 98.0 43. 4
Brch ab 12mle 091986 180 199 80.0 43.0
Birch ab 12miie 092086 170 175 81.6 38.6
Birch ab 12mile 092186 39 58 77.6 12.1
Birch ab 12mile 092286 110 153 72. 8 30.1
Birch ab 12mile 092386 150 206 66. 8 37.1
Birch ab 12mile 092486 140 190 60. 7 31.1
Birch ab 12mile 092586 55 121 67.5 22.1
Birch ab 12mile 092586 1800 60 145
Birch at bridge 052386 18 160 1380 596
Birch at bridge 052386 1500 14
Birch at bridge 052486 18 143
Birch at bridge 052586 14 86. 3
Birch at bridge 052686 23 176
Birch at bridge 052786 37 290
Birch at bridge 052886 23 162
Birch at bridge 052986 9.8 48.8
Birch at bridge 053086 9.7 32.6
Birch at bridge 053186 23 99.2
Birch at bridge 060186 40 305
Birch at bridge 060286 110 806
Birch at bridge 060386 110 696
Birch at bridge 060686 1040 20 1880
Birch at bridge 061786 1555 14 1220
Birch at bridge 062086 160 1220 9030 29745
Brch at bridge 062186 180 840 8860 20094
Brch at bridge 062286 65 318 5270 4525
Birch at bridge 062386 45 343 5080 4705
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Appendi x 1.
Locati on
Birch at bridge
Birch at bridge
Birch at bridge
Birch at bridge
Birch at bridge
Birch at Dbridge
Birch atbridge
Birch at bridge
Birch at bridge
Birch at bridge
Birch at bridge
Birch at bridge
Birch at bridge
Birch at bridge
Birch at bridge
Birch at bridge
Birch at bridge
Birch at bridge
Birch at bridge
Birch at bridge
Birch at bridge
Birch at bridge
Birch at bridge
Birch at bridge
Birch at bridge
Birch at bridge
Birch at bridge
Birch at bridge
Birch at bridge
Birch at bridge
Birch at Dbridge
Birch at Dbridge
Birch at bridge
Birch at bridge
Birch at Dbridge
Birch at bridge
Birch at bridge
Birch at bridge
Birch at bridge
Birch at bridge
Boul der at gage
Boul der at gage
Boul der at gage
Boul der at gage
Boul der at gage
Boul der at gage

Dat a

from automatic
tinme

date

062486
062486
062586
062686
062786
062886
070286
070386
070986
071186
071286
071386
072186
072286
072386
072386
072486
072886
072986
073086
073186
082186
090986
091086
091186
091286
091386
091486
091586
091686
091786
091886
091986
092086
092186
092286
092386
092486
092586
092586

052386
060586
061886
061986
062086
062186

1300
1045

1350

1710

1015
1115

1305

1745
1927
1200

in Birch

sanpl ers
turbidity TSS

(NTU) (mg/L)
80 587
130 1060
80 584
40 415
28 250
18 182
90 660
60 600
9.1 23
28 381
55 424
27 176
110 749
80 325
24 280
23 272
13 76.4
13 80. 3
34 448
18 141
8.0 58. 6
6.3 3.78
19 33.7
24 54.2
23 25.1
23 23.3
20 43. 8
18 55.4

17
10 26.1
15 27. 8
14 64. 8
12 4.00
16 17.0
19 144
28 170
15 57.3
33 84.6
17 67.3

3.7

3.4
16 140
10 78.3
3.7 38.2

G eek drainage.
di scharae sed. | oad
(cfs) (tons/ day)
10700 16958
11100 17502
4830 5412
2800 1890
1940 953
4640 8268
2390 3872
785 48.8
1570 1615
6830 7819
6190 2941
2820 2071
700 7.1
804
853 155



Appendix 1. Data from autonatic sanplers in Birch Qeek drainaae.

Locati on date time turbihity TSS discharge sed. load
(NTU)  (mg/L)  (cfs) (tons/ day)
Boulder at gage 062286 3. 14.4
Boulder at gage 062486 2. 27.8
Boul der at gage 062486 1755 3. 13.2
Boulder at gage 062586 2. 18.0
Boulder at gage (062686 1. 10.5
Boulder at gage (062786 1. 5.0
Boulder at gage (062886 0. 4.3
Boulder at gage 062986 0. 1.6
Boulder at gage 063086 0. 2.1
Boulder at gage 070186 3 291
Boulder at gage 070286 66. 4
Boulder at gage 070386 37.8
Boul der atgage 070486 20. 2
Boulder at gage 070586 9.3
Boul der atgage 070686 : 6.0
Boulder at gage 070786 : 5.5
Boul der atgage 070886 1555 : 2.0
Boulder at gage 070986 2 90.9

Boul der atgage 070986 0950
Boul der at gage 070986 1750
Boul der at gage 071086
Boulder at gage 071086 1030
Boul der atgage 071186
Boulder at gage 071286
Boul der at gage 071386
Boul der at gage 071486
Boul der atgage 071586
Boul der at gage 071686
Boul der at gage (071786
Boulder at gage 071886
Boul der at gage 071986
Boulder at gage 072086
Boulder at gage 072186
Boul der at gage 072286
Boul der at gage 072386
Boul der at gage 072386 1530
Boul der at gage (072486
Boul der at gage 072586
Boulder at gage 072686
Boulder at gage 072786
Boulder at gage 072886
Boulder at gage 072986
Boulder at gage 073086
Boulder at gage 073186
Boulder at gage 080186
Boulder at gage 080286
Boulder at gage 080386
Boulder at gage 080486
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Appendi x

1.

Dat a

Locati on

Boul der
Boul der
Boul der
Boul der
Boul der
Boul der
Boul der
Boul der
Boul der
Boul der
Boul der
Boul der
Boul der
Boul der
Boul der
Boul der
Boul der
Boul der
Boul der
Boul der
Boul der
Boul der
Boul der
Boul der
Boul der
Boul der
Boul der
Boul der
Boul der
Boul der
Boul der
Boul der
Boul der
Boul der
Boul der
Boul der
Boul der
Boul der
Boul der

O ooked
O ooked
O ooked
QO ooked
QO ooked
QO ooked
QO ooked

at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at

gage
gage
gage
gage
gage
gage
gage
gage
gage
gage
gage
gage
gage
gage
gage
gage
gage
gage
gage
gage
gage
gage
gage
gage
gage
gage
gage
gage
gage
gage
gage
gage
gage
gage
gage
gage
gage
gage
gage

mout h
mout h
mout h
mout h
mout h
mout h
mout h

from automatic npl.
time turbidity TSS

dat e

080586
080686
080786
080886
080986
081086
081186
081286
081386
081486
081586
081686
081786
081886
081986
082086
082086
082186
082286
082386
082486
082586
082686
082786
082886
082986
083086
083186
090186
090286
090386
090486
090586
090686
090786
090886
090986
090986
092586

052386
060686
061786
061886
061986
062086
062186

1600

1820
1555

1650
1250
1045

sanplers in Birch Qeek drainage.

(

NTU) (mg/L)
1.4 5.5
0.6 3.5
2.0 16. 7
1.1 2.6
0.6 2.8
0.8 2.0
0.7 2.0
1.0 6.2
0.6 6.9
0.7 9.6
0.6 4.9
0.9 7.2
1.0 2.3
0.8 24.6
0.6 3.6
0.9 19.0
0.6 0.8
2.8 11. 3
0.6 5.3
2.1 13. 4
0.7 3.0
0.8 4,3
0.8 3.5
0.7 1.9
2.4 21.2

12 115
9.3 88.4
4.2 36.5
2.0 15.1
1.3 8.9
0.9 6.9
1.0 4.7
0.5 3.1
0.7 3.7
1.0 4.6
1.3 4.9
1.1 4,3
1.0 1.3
4.6 64. 6

25

75

34

56 311
170 669
270 1380
220 893

di schar ge

(cfs)

235
635
1590
1290
899

sed. load

(tons/day)

533
2872
4807
2167



Appendi x

1. Dat a

Locati on

O ooked
O ooked
O ooked
O ooked
O ooked
O ooked
O ooked
O ooked
O ooked
O ooked
Cr ooked
O ooked
O ooked
O ooked
O ooked
O ooked
O ooked
O ooked
O ooked
QO ooked
QO ooked
QO ooked
O ooked
O ooked
QO ooked
Q ooked
O ooked
O ooked
O ooked
O ooked
O ooked
O ooked
O ooked
O ooked
O ooked
O ooked
O ooked
O ooked
O ooked
O ooked
Cr ooked
Cr ooked
O ooked
O ooked
O ooked
O ooked
O ooked
O ooked

ab nouth
ab nouth
ab nouth
ab nouth
ab nouth
ab nouth
ab nouth
ab nouth
ab nouth
ab nouth
ab nout h
ab nouth
ab nouth
ab nouth
ab nouth
ab nouth
ab nouth
ab nouth
ab nouth
ab nouth
ab nouth
ab nouth
ab nouth
ab nouth
ab nouth
ab nouth
ab nouth
ab nouth
ab nouth
ab nouth
ab nouth
ab nouth
ab nouth
ab nouth
ab nouth
ab nouth
ab nouth
ab nouth
ab nouth
ab nouth
ab mouth
ab mouth
ab nouth
ab nouth
ab nouth
ab nouth
ab nouth
ab nouth

from automatic

dat e

062286
062386
062486
062586
062586
062686
062886
062986
063086
070186
070286
070386
070486
070586
070686
070786
070886
070986
070986
071086
071186
071286
071386
071486
071586
071686
071786
071886
071986
072086
072186
072286
072386
072386
072486
072586
072686
072786
072886
072986
073086
073186
080186
080286
080386
080486
080586
082186

sanpl ers

in Birch QOeek drainage.

tinme turbidity TSS

1135

1100

1800

1400

(NTU)
130
120
100
230
120

35
31
25
22
19
55
50
40
33
38
35
28
40
36
200
130
130
75
40
45
38
24
33
40
75
90
110
85
65
75
75
90
90
100
55
25
25
34
33
55
55
32
24

43

(mg/L)
%s
651
514
576
590
330
126
100
73
72. 4
376
333
143
103
95.1
85.7
94. 7
158
87.5
504
114
804
326
184
135
85.1
66. 1
7.7
78.5
124
201
149
102
80. 6
234
95.4
102
82.3
85. 7
88. 7
56
50.9
46
45. 8
64.5
123
59.5
16.5

discharge sed. load

(cfs)
895
1860
1380
793

578
384
332
523
726
504
390
343
289
236
200
239
467

600
755
632
503
413
343
295
237
196
242
1218
769
495
336

251
209
472
660
479
339
255

1.7

(tons/day)
1595
3269
1915
1234

515
131
90
103
142
512
351
132
80
61
46
61
199

817
1455
1372

443

205

125
67.8
42. 4
41.2
51.2

408

417

199
92.5

159
53.7
130
147
111
81.2
38.6

3.2



Appendi x

1.

Dat a

Locati on

Cr ooked
Cr ooked
Cr ooked
Cr ooked
Cr ooked
Cr ooked
Cr ooked
Cr ooked
Cr ooked
Cr ooked
Cr ooked
Cr ooked
Cr ooked
Cr ooked
Cr ooked
Cr ooked
O ooked

ab

nout h
nout h
nout h
nout h
mout h
mout h
mout h
mout h
nout h
nout h
nout h
nout h
nout h
nout h
nmout h
nout h
mout h

Crooked ab mputh
Crooked ab nouth
Crooked ab mouth

Mammot h
Mammot h
Mammot h
Manmmot h
Manmmot h
Mammot h
Manmmot h
Manmmot h
Manmot h
Manmot h
Manmot h
Manmot h
Manmot h
Manmot h
Manmot h
Manmot h
Manmot h
Mammmot h
Mannot h
Mannot h
Mannot h
Mammot h
Mamot h
Manmot h

at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at

Mammoth at

Manmot h

at

St eese
St eese
St eese
St eese
St eese
St eese
St eese
St eese
St eese
St eese
St eese
Steese
St eese
St eese
St eese
St eese
St eese
St eese
St eese
St eese
St eese
St eese
St eese
Steese

S eese

from automatic

dat e

082286
082386
082486
090986
091086
091186
091286
091386
091486
091586
091686
091786
091886
091986
092086
092186
092286
092386
092486
092586

052386
052386
052486

052586

052686
052786

052886

052986

053086

060186

060286

060386

060486

060586

060586

060686

060786
060886

060986

061086

061186
061286
061386

061486

St eese 061586

061686

sanpl ers

in Birch Geek drainage.

tinme turbidity TSS

1310

1400

1135

1750

(NTU)
32
39
23
120
90
95
85
75
85
90
85
110
70
65
73
95
90
90
100
65

65

40

70
110

95
120
120
170
190
450
350
280
330
600
950

55
120
140
170
370
370
270
250
290
200
550

44

(mg/L)
88.8
104
50.0
255

69. 6
69. 2

7
46.
68.
60.
50,
66.
43,
35.

IO POOWPHDOYOOTNN

438

551
886
649
898
765
1001
1228
2397
1443
720
939
2400
3180
215
560
598
500
1320
787
1090
577
479
346
955

di scharge sed. load
(cfs)

114

115

NOOR D RDNREF CIOOR N~NUIO RO IOO 0000 -~ o

(tons/ day)

78.5

20.6
47.2

85.

89.
59.
7.
144.
616.
416.
183.
207.
610.

62. |
129. 8
142.0
147.9
296. 3
124.1
383.9
141.9
12.2
34. 4
62.5

o O WO~~~



Appendix 1. Data from automatic sanplers in Birch Geek drainage.

Locati on dat e time turbidity TSS discharge sed. load
(NTU) (mg/L) (cfs) (tons/ day)

Mammoth at  Steese 061686 1730 180 207

Mammoth at  Steese 061786 180 238 15.9 10. 2
Marmoth at  Steese 061886 270 204 15.9 8.8
Marmoth at  Steese 061986 340 750 94. 4 191
Marmoth at  Steese 062086 110 426 134. 4 155
Mammoth at  Steese 062186 450 1200 135.3 438
Mammoth at  Steese 062286 110 314 97.5 82.7
Mammoth at  Steese 062386 100 519 142.2 199
Marmoth at  Steese 062386 1305 150 620

Marmoth at  Steese 062486 85 628 156. 2 265
Mammoth at St eese 062586 50 160 93.8 40.5
Mammot h at St eese 062586 1400 70

Mammoth at  Steese 062686 110 144 62.4 24.3
Maomoth at  Steese 062786 140 150 52.8 21.4
Maomoth at  Steese 062886 130 159 45,0 19.3
Maomoth at  Steese 062986 75 82.8 36.1 8.1
Maomoth at  Steese 063086 280 233 36.1 22. 17
Maomoth at  Steese 070186 230 449 118.5 144
Maomoth at  Steese 070286 130 201 91.0 49. 4
Maomoth at  Steese 070386 230 245 60.9 40. 3
Maomoth at  Steese 070486 300 329 44,1 39.2
Marmoth at  Steese 070586 270 205 38.9 21.5
Maomoth at  Steese 070686 280 192 35.3 18. 3
Maomoth at  Steese 070786 270 169 30.8 14.1
Maomoth at  Steese 070886 220 143 62.1 24.0
Marmoth at  Steese 070886 1445 180 89

Maomoth at  Steese 070986 160 478 70.6 91.1
Mammoth at Steese 070986 0930 140

Maomoth at  Steese 070986 1730 150

Maomoth at  Steese 071086 150 314 50.5 42.8
Maomoth at  Steese 071086 1045 110

Maomoth at  Steese 071186 140 244 41.6 27. 4
Maomoth at  Steese 071286 100 298 44,5 35.8
Maomoth at  Steese 071386 75 116 39.0 12.2
Maomoth at  Steese 071486 40 61 33.9 5.6
Maomoth at  Steese 071586 130 84.9 32.6 7.5
Maomoth at  Steese 071686 210 128 29.3 10. 1
Maomoth at  Steese 071786 260 159 27.3 11.7
Maomoth at  Steese 071886 250 142 23.9 9.2
Maomoth at  Steese 071986 130 64.5 22.6 3.9
Maomoth at  Steese 072086 100 104 29.6 8.3
Mamot h  at Steese 072186 190 281 47.8 36.3
Maomoth at  Steese 072286 280 357 43. 8 42.2
Maomoth at  Steese 072386 310 247 37.9 25.3
Marmoth at Steese 072386 1420 250 196

Mammoth at Steese 072486 290 243 31.1 20. 4
Mamoth at Steese 072586 250 174 29.3 13.8
Marmoth at Steese 072686 110 107 32.7 9.4
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Appendi x 1. Dat a
Locati on
Mammoth at  Steese
Mammoth at  Steese
Mammoth at  Stsese
Mammoth at  Steese
Mammoth at  Steese
Mammoth at  Steese
Mammoth at Steese
Marmoth at  Steese
Marmoth at  Steese
Marmoth at  Steese
Marmoth at  Steese
Marmoth at  Steese
Mammoth at  Steese
Marmoth at  Steese
Marmoth at  Steese
Marmoth at  Steese
Marmoth at  Steese
Marmoth at  Steese
Marmoth at  Steese
Marmoth at  Steese
Marmoth at  Steese
Marmoth at  Steese
Marmoth at  Steese
Marmoth at  Steese
Marmoth at  Steese
Marmoth at  Steese
Marmoth at  Steese
Marmoth at  Steese
Marmoth at  Steese
Marmoth at  Steese
Marmoth at  Steese
Marmoth at  Steese
Marmoth at  Steese
Marmoth at  Steese
Marmoth at  Steese
Marmoth at  Steese
Marmoth at  Steese
Marmoth at Steese
Marmoth at Steese
Marmoth at Steese
Marmoth at Steese
Marmoth at Steese
Mammoth at Steese
Marmoth at Steese
Marmoth at Steese
Marmoth at Steese
Marmoth at Steese
Marmoth at Steese

from autonmatic

dat e

072786
072886
072986
073086
073186
080186
080286
080386
080486
080586
080686
080786
080886
080986
081086
081186
081286
081386
081486
081586
081686
081786
081886
081986
082086
082086
082186
082286
082386
082486
082586
082686
082786
082886
082986
083086
083186
090186
090286
090386
090486
090586
090686
090786
090886
090886
090886
090986

sanpl ers

time turbidity

1430

1600

(NTU)
90

110
240
310
250
210
150
140
180
200
220
220
220
240
260
250
320
310
320
220
180
160
240
250
210
180
250
250
310
310
320
400
380
340
450
500
230
260
280
190
160
310
400
650
550
270
240
550

46

in Birch Ceek
TSS  discharge
(mg/L) (cts)
179 38.5
126 39.3
208 35.0
217 31.0
185 28.9
152 25.5
110 24.6
83.4 24. 7
173 23.8
193 20.7
197 20. 4
187 19.7
192 18.9
187 19.2
221 18. 4
169 18.1
234 16. 4
240 14.8
264 16.5
175 12.3
131 10.5
115 11.9
186 11.7
185 10. 4
164 10.9
143
203 14.2
207 19.5
295 25.3
314 25.1
289 24.2
348 23.2
308 22.7
262 26. 4
457 54.0
4360 53.0
1160 41.1
641 34.9
551 29.0
439 29.5
372 23.1
695 22.0
563 21.0
795 21.6
591 24. 4
296
241
955 26.0

dr ai nage.

sed.

| oad

(tons/ day)
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Appendix 1. Data from automatic sanplers in_Birch Creek drainage.

Locati on dat e tine turbidity TSS discharge sed. |oad
(NTUZ) (cfs) (tons/ day)
Mammot h at Steese 091086 34 (mg/L) 25.3 31.7
Mammoth at Steese 091086 1035 270 465
Mammot h at Steese 091186 550 989 26.3 70. 3
Mammot h at Steese 091286 700 825 26.5 59.0
Mammot h at Steese 091386 600 891 20. 6 49. 6
Mammot h at Steese 091486 650 580 21.0 32.9
Mammot h at Steese 091586 400 796 25.0 53.7
Mammot h at Steese 091686 160 205 29.5 16. 3
Mammot h at Steese 091786 . 85 131 32.0 11.3
Mammot h at Steese 091886 110 164 33.4 14.8
Mammot h at Steese 091986 330 753 35.5 72.2
Mammot h at Steese 092086 350 802 36.4 78.9
Mammot h at Steese 092186 550 934 29.8 75.3
Mammot h at Steese 092286 650 1090 29.8 87.6
Mammot h at Steese 092386 750 1630 27.6 121
Mammot h at Steese 092486 1300 3360 26.5 240
Mammot h at Steese 092586 1650 2300 4070 22.1 243
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Appendix 2. Data from non-automated nonitoring sites,
Birch CQeek drainage.

Locati on Dat e Ti me Turbidity D schar ge
(NTU) (cfs)
Birch ab CC 062586 1215 50
Birch ab CC 070986 1300 4.6
Birch ab CC 082186 1455 2.3
Birch ab CC 090986 1640 4.5
Birch ab CC 092586 1420 50
Albert at Steese 060686 1335 1.3 21.7
Albert at Steese 061786 1650 2.6 42.7
Albert at Steese 062386 1647 65 336
Albert at Steese 062486 1215 50 237
Albert at Steese 062486 1735 213
Albert at Steese 062586 0945 5.2 168
Albert at Steese 070886 1720 1.5 9.07
Albert at Steese 070986 1035 16 47.7
Albert at Steese 070986 1625 110 112
Albert at Steese 071086 0910 24 154
Albert at Steese 072386 1855 2.0 14. 6
Al bert at Steese 072886 1955 0.7 22. 4
Albert at Steese 073186 0847 0.7 9.07
Albert at Steese 080186 0850 0.6 7.19

Albert at Steese 082086 1644 no flow

Albert at Steese 090886 1715 1.3 17. 4
Albert at Steese 090986 0910 25 52.9
Albert at Steese 091086 0940 6.2 a7.7
Albert at Steese 092586 1500 1.7 10. 3
Bedrock at cg 052386 1330 1.1 ice

Bedrock at cg 060586 1820 2.3 16. 4
Bedrock at cg 060686 1408 3.1 8.75
Bedrock at cg 061686 1818 2.4 2.10
Bedrock at cg 061886 1300 0.6 1.89
Bedrock at cg 062386 1630 1.8 22.3
Bedrock at cg 062586 1355 0.9 7.77
Bedrock at cg 070886 1520 1.5 2.21
Bedrock at cg 070986 0935 7.1 45.5
Bedrock at cg 070986 1740 8.3 63.8
Bedrock at cg 071086 1040 2.3 33.8
Bedrock at cg 072386 1915 0.5 3.58
Bedrock at cg 072886 1755 0.5 6.33
Bedrock at cg 073186 0936 0.5 3.42
Bedrock at cg 080186 0921 0.3 2.83
Bedrock at cg 082086 1530 1.0 0.72
Bedrock at cg 082186 1630 1.0 0.87
Bedrock at cg 090886 1650 0.4 4.11
Bedrock at cg 091086 1025 2.1 6.33
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Appendi x 2. Data from non-automated sites.

Location date time turbidity discharge

(NTU) (cfs)
Bedrock at cg 092586 1210 1.1 2.97
Oooked at Cen 052386 1430 55 114
Oooked at Cen 060586 1933 65 186
Oooked at Cen 060686 0955 220 249
CGooked at Cen 060686 1345 221
CGooked at Cen 061686 1910 80 83.6
CGooked at Cen 061786 0830 37 54.0
CGooked at Cen 061786 1810 61.0
CGooked at Cen 061886 0920 100 57.2
CGooked at Cen 062386 1640 190 514
CGooked at Cen 062486 1025 190 536
CGooked at Cen 062486 1740 433
O ooked at Cen 062586 0935 55 293
Oooked at Cen 070886 1710 230 61.0
CGooked at Cen 070986 1025 130 325
Qooked at Cen 070986 1704 160 433
CGooked at Cen 071086 0900 140 270
Qooked at Cen 072386 1903 300 85. 2
CGooked at Cen 072886 1810 27 119
Qooked at Cen 072986 0858 70 101
CGooked at Cen 073086 0850 150 85. 2
Qooked at Cen 073186 0855 150 63. 6
CGooked at Cen 080186 0855 70 63. 6
Qooked at Cen 080386 1500 46. 6
Gooked at Cen 082086 1655 95 17.2
Gooked at Cen 082186 1546 120 21.3
Oooked at Cen 090886 1705 150 50.0
Qooked at Cen 090986 1725 220 80. 6
Oooked at Cen 091086 0950 140 85.2
Oooked at Cen 092586 1510 650 44.5
Deadwood at CHSR 052386 1410 180 169
Deadwood at CHSR 060586 1940 110 44.0
Deadwood at CHSR 060686 0945 40 38.7
Deadwood at CHSR 061686 1900 9.0 11.9
Deadwood at CHSR 061786 1840 14 9.69
Deadwood at CHSR 061886 0930 7.8 7.81
Deadwood at CHSR 062386 1700 70 60. 8
Deadwood at CHSR 062486 1000 27 71.5
Deadwood at CHSR 062586 0930 25 37.5
Deadwood at CHSR 070886 1700 3.6 6.96
Deadwood at CHSR 070986 1010 6.8 10. 7
Deadwood at CHSR 070986 1815 80 12. 4
Deadwood at CHSR 071086 0950 14 24. 6
Deadwood at CHSR 072386 1622 100 20. 2
Deadwood at CHSR 072886 1815 20 23.6
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Appendi x

2.

Locati on

Deadwood
Deadwood
Deadwood
Deadwood
Deadwood
Deadwood
Deadwood
Deadwood
Deadwood
Deadwood
Deadwood

Xet chem
Xet chem
Xet chem
Xet chem
Xet chem
Xet chem
Xet chem
Xet chem
Xet chem
Xet chem
Xet chem
Xet chem
Xet chem
Xet chem
Xet chem
Xet chem
Xet chem
Xet chem
Xet chem
Xet chem
Xet chem
Xet chem
Xet chem
Xet chem
Xet chem
Xet chem

Por cupi ne
Por cupi ne
Por cupi ne
Por cupi ne
Por cupi ne
Por cupi ne
Por cupi ne
Por cupi ne

at
at
at
at
at
at
at
at
at
at
at

at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at

ab
ab
ab
ab
ab
ab
ab
ab

from
dat e

072986
073086
073186
080186
080386
082086
082186
090886
090986
091086
092586

052386
060586
060686
061686
061786
061886
062386
062486
062586
070886
070986
070986
071086
072386
072886
072986
073086
073186
080186
080386
082086
082186
090886
090986
091086
092586

052386
060586
061886
062586
070886
070986
070986
071086

non- aut onat ed

time

0850
0840
0836
0838
1455
1740
1600
1750
1745
1005
1530

1400
1947
0940
1855
I 835
0955
1705
0955
0920
1655
1005
1810
0930
1615
1820
0845
0830
0830
0830
1450
1730
1555
1730
1740
1000
1525

1320
1740
1310
1405
1425
0920
1725
1052

sites.
turbidity
(NTU)
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Appendix 2. Data from non-automated sites.

Location date time turbidity discharge

(NTU) (cfs)
Porcupine ab mth 072386 1930 500 19.0
Porcupine ab nth 072886 1710 14 51.5
Porcupine ab mh 073086 1435 12 21.5
Porcupine ab nth 073186 65 4.15
Porcupine ab nth 080186 1205 100 17.8
Porcupine ab mth 082086 1500 5.6 7.49
Porcupine ab nmh 082186 1645 13 9. 66
Porcupine ab nth 090886 1635 60 16.2
Porcupine ab nth 091086 1115 120 45.0
Porcupine ab mth 092586 1715 1400 20. 9
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Appendi x

3. Settl eabl e

Locati on

Birch
Birch
Birch
Birch
Birch
Birch
Birch
Birch

Birch
Birch
Birch
Birch

Birch
Birch
Birch
Birch
Birch
Birch
Birch
Birch
Birch
Birch
Birch

Birch
Birch
Birch
Birch

Butte

ab
ab
ab
ab
ab
ab
ab
ab

ab
ab
ab
ab

at
at
at
at
at
at
at
at
at
at
at

ab
ab
at
at

ab

Eagl e at

Gol d Dust

Harri son

| ndepndnce
| ndepndnce
| ndepndnce

l2mile
12nile
12mile
12mile
12mile
12mile

12mile
12mile

cC
cC
cC
cC

bri dge
bri dge
bri dge
bri dge
bri dge
bri dge
bri dge
bri dge
bri dge
bri dge
bri dge

clums f
harriss
butte
harring

mh

gl ddust

ab nth

dat e

060586
061686
062586
070886
072386
082086
091086
092586

062586
070986
082186
090986

052386
060386
060386
060686
061786
062486
062586
070986
072386
082186
090986

062486
062486
062486
062486
062486
062486

ab nth 062486

062486

a GAM 072986
a GAM 073086
a GAM 073086

sol i ds
time

1630
1448
1520
1250
1250
1245
1215
1800

1215
1300
1455
1640
1500
1040
1555
1300
1045
1350
1710

1015
1115

1500
1500
1300
1345
1300
1300
1300
1500
1255

0915
1258

dat a

from all

turbidity

52

(NTU)
310
160
200
240

40
290
330

60

50
)
.3
.5

AN

14
90
85
20
14
130
80
9.1
23
6.3

95
95
350
140
270
450

140
50

OO O
E-Ni{eNoo]

Sour ces.
TSS set . sol i ds
(mg/L) (ml/L)
1.1
211 tr
390 0.22
137 tr
38.2 tr
214 tr
291 tr
145 0.05
0.4
nd
nd
nd
nd
264 0.55
235 0.6
0.05
tr
1060 2.0
584 0.8
23 tr
272 tr
3.78 nd
nd
311 0.35
310 0.2
889 0.7
392 0.4
1570 2.0
962 0.7
472 0.4
251 0.3
3.44 nd
12.6 tr
0.85 tr



Appendix 3.  Settleable
Location date

| ndepndnce a GAM 073186
I ndepndnce a GAM (073186
| ndepndnce a GAM 073186
I ndepndnce a GAM 080186
| ndepndnce aGAM 080186
I ndepndnce a GAM 080386
Indepndnce b GAM 073086
Indepndnce b CAM 073086
Indepndnce b CGAM 073086
I ndepndnce b GAM 073186
I ndepndnce b GAM 073186
| ndepndnce b GAM 073186
| ndepndnce b GAM 080186
Indepndnce b nmay 073186
Indepndnce b my 073186
Indepndnce b may 073186
Indepndnce b may 080186
Indepndnce b may 080186
Indepndnce a nth 072986
| ndepndnce a nth 073086
Indepndnce a nth 073086
Indepndnce a nth 073086
Indepndnce a nth 073186
Indepndnce a nth 073186
Indepndnce a mh 073186
Indepndnce a nth 080186
Indepndnce a mh 080186
Mastodon a nih 072986
Mastodon a nih 073086
Mastodon a nih 073086
Mastodon a nth 073086
Mastodon a nih 073186
Mastodon a nih 073186
Mastodon a nih 073186
Mastodon a nih 080186
Mastodon a mth 080186
Mimoth at  head 072986
Mamoth at  head 073086
Mimoth at  head 073086
Mamoth at  head (073086
Muammoth at  head 073186
Mamoth at  head 073186

solids
time

0908
1300
1700
0900
1300
1540

0935
1307,
1713
0916
1307
1709
0907

1105
1346
1745
0945
1345

1548
1124
1502
| a59
1102
1502
1902
1100
1503

15438
1127
1500
1903
1104
1525
1903
1102
1504

15438
1125
1459
1900
1102
1500

data by
turbidity

53

(NTU)

cocoococoo
~N~ W w

NN DN
PN NN

w
N

210
34
80
19

site.

TSS
(mg/L)
0.9
1.05
0.63
0.75

1.79
4.45

41
32.1
469
46
1.7
480
66. 1

89.1
29.3

70
27.3
1610

5.94
14.3
397
43. 4
160
20
57.5
29.6
1590

5
. 69
11
.25
.46
.08
39
.16
.08

.01
a.3
245
31.8
124
24.8
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Appendix 3.  Settleable
Locati on date
Mammoth at  head 073186
Mammoth at  head 080186
Mammoth at  head 080186
Mmmoth ab 1 eff (072986
Mammoth ab 1 eff 073086
Mammoth ab 1 eff 073086
Mamoth ab 1 eff (073086
Maomoth ab 1 eff 073186
Maomoth ab 1 eff (073186
Maomoth ab 1 eff 080186
Maomoth ab 1 eff 080186
Loud effluent 073086
Loud effluent 073086
Loud effluent 073086
Loud effl uent 073186
Loud effl uent 073186
Loud effl uent 073186
Loud effluent 080186
Loud effluent 080186
AV diversion 072986
AV diversion 073086
AV diversion 073086
AV diversion 073086
AV diversion 073186
AV diversion 073186
AV diversion 073186
AV diversion 080186
AV diversion 080186
Mammoth b AV div 073086
Mammoth b AV div 073086
Mammoth b AV div 073086
Mammoth b AV div 073186
Mammoth b AV div 073186
Mammoth b AV div 073186
Mammoth b Av div 080186
Mammoth b AV div 080186
AV eff ab rd 073086
AV eff ab rd 073086
AV eff ab rd 073186
AV eff ab rd 073186
AV eff ab rd 073186
AV eff ab rd 080186

sol i ds
tim

1901
1100
1507

1750
1203
1538
1945
1538
1936
1136
1520

1202
1534
1941
1130
1534
1932
1139
1523

1548
1208
1537
1945
1135
1538
1936
1141
1520

1208
1534
1943
1132
1536
1932
1136
1518

1300
1800
0900
1220
1620
1230

data

turbidity

54

by site.

(NTU)
33

25
700

9.1
9.0
150
10
45
110
11
310

450

TSS

(mg/L)
32.8
20. 6
926

7.73
18
194
10. 2
103
418
14
57.6

261
171
153
102
81.9
63.8
52.9
52.2

14,7
7.06

151
12. 4
40.1
72.5
91.6
15. 8
556

24.1
142
21
46.5
116
57.1
18.1
498

8640
14100

18500
9680
19500

set . sol i ds
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o o
ol ol

ol

s TOOTO T O
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Appendix 3.  Settleable
Locati on dat e

Mller ab rd 073086
Mller ab rd 073086
Mller ab rd 073186
Mller ab rd 073186
MIler ab rd 080186
MIler ab rd 080186
MIler #2 062486
AV eff b pond 073086
AV eff b pond 073086
AV eff b pond 073086
AV eff b pond 073186
AV eff b pond 073186
AV eff b pond 073186
AV eff b pond 080186
AV eff b pond 080186
AV eff a Mmoth 073086
AV eff a Mmmoth 073086
AV eff a Mamoth 073086
AV eff a Mmoth 073186
AV eff a Mnmoth 073186
AV eff a Minmmoth 073186
AV eff a Mnmmoth 080186
Mammot h ab  Aveff 073086
Mammot h ab  Aveff 073086
Mammot h ab Aveff 073086
Mammot h ab  Aveff 073186
Mammot h ab Aveff 073186
Mammot h ab Aveff 073186
Manmmot h ab  Aveff 080186
Mammot h ab  Aveff 080186
Mamoth b AV eff 073086
Mamoth b AV eff 073086
Mamoth b AV eff 073086
Mamoth b AV eff 073186
Mamoth b AV eff 073186
Mamoth b AV eff 073186
Mamoth b AV eff 080186
Mamoth b AV eff 080186
dugas b sl uice 073086
dugas b sl uice 073086

sol i ds

time

1230
1800
0855
1620
0850
1230

0940
1330
1805
0915
1245
1630
0912
1255

1030
1350
1825
0945
1320
1705
0935

1045
1350
1825
0945
1310
1705
1005
1315

1115
1400
1830
0950
1340
1700
0940
1325

0950
1330

data by site.

turbidity
(NTU)

OO OO OO
g1 01k~ 01O

450

55

TSS
(mg/L)

2.7
1.21
0.86
0.32
0. 36
0. 45

148

337
386
526
276
334
477
212
215

309
375
430
235
277
287
163

48. 5
36.8

108
40.1
46.5
38.9
27.3
24. 6

197
220
296
152
170
203
112
112

3900
36400

set. solids
(ml/L)

nd
nd
tr
nd
nd
nd

0.05
0.05
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Appendi x

Locati on

dugas
dugas
dugas
dugas
dugas
dugas

Dugas
Dugas
Dugas
Dugas
Dugas
Dugas

OO oTCTTUT

3. Settl eabl e solids

sl ui ce
sl ui ce
sl ui ce
sl ui ce
sl ui ce
sl ui ce

dat e

073086
073186
073186
073186
080186
080186

eff ab mam 073086
ab nmam 073086
ab mam 073186
eff ab mam 073186
ab mam 080186
eff ab mam 080186

ef f
ef f

ef f

Mammot h ab Dugas 073086
Mamoth  ab  Dugas
Mammot h ab Dugas

Mammot h - at
Mimmoth  at
Mimmoth  at
Mimmoth  at
Mimmoth  at
Mammot h  at
Mammot h at
Mimmoth  at
Mammot h - at
Moot h  at
Moot h  at
Moot h  at
Moot h  at
Moot h  at
Moot h  at
Moot h  at
Mimmoth  at
Moot h  at
Mammot h - at
Mimmoth  at
Mammot h - at
Moot h - at
Moot h  at
Moot h - at
Manmot h #3
Mamot h #5

St eese
St eese
St eese
St eese
St eese
St eese
St eese
St eese
St eese
St eese
St eese
St eese
St eese
St eese
St eese
St eese
St eese
St eese
St eese
St eese
St eese
St eese
St eese
St eese

073086
073186

052386
060386
060386
060586
061686
062386
062586
070886
070986
070986
071086
072386
073086
073086
073186
073186
073186
080186
080186
080186
082086
090886
091086
092586

062486
062486

time

1805
0910
1245
1635
0915
1355

1350

1805

1025
1400
1005
1400

1335
1805
1800

1135

1750
1730
1305
1400
1445
0930
1730
1045
1420
1430
1830
1030
1430
2230
0230
0630
1030
1430
1600
1035
1650

1438
1438

data by site.

turbidity
(NTU)
14600
17100
17900
16800
12900
13100

550
600
550
650
550
400

210
290
220

40
200
250
950
180
150

70
180

140
150
110
250
300
310
240
240
240
240
210
170
180
240
270
2300

38
40

56

TSS
(mg/L)
34000
33600
35400
33000
27000
37500

319
422
308
458
247
256

136
273
177

77
3180
207
620

89

196
204
213
152
162
235
166
149
118
143
241

4070
208
134

set.
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Appendix 3. Settleable solids data by site.

Location date time turbidity TSS  set. solids
(NTU[5 (mg/L) (ml/L)

Porcupine ab nth 052386 1320 5 0.1
Porcupine ab nth 060386 70 191 0.3
Porcupine ab nth 060386 80 206 0.4
Porcupine ab nth 060586 1740 65 0.3
Porcupine ab nth 060686 1540 120 0.3
Porcupine ab nth 061786 0830 70 134 tr
Porcupine ab nth 062586 1405 50
Porcupine ab nth 070886 1425 26 nd
Porcupine ab nth 070986 0920' 190 tr
Porcupine ab mh 070986 1725 70 0.1
Porcupine ab nmh 071086 1052 90 tr
Porcupine ab nth 072386 1930 500 0.10
Porcupi ne ab mth 082086 1500 5.6 nd
Porcupine ab nth 082186 1645 13 tr
Porcupine ab mh 090886 1635 60 tr
Porcupine ab nth 091086 1115 120 0.5
Porcupine ab nth 092586 1715 1400 0.1
Bedrock at cg 060386 0.6 3.6 nd
Bedrock at cg 060386 1.5 0.8 nd
Bedrock at cg 052386 1330 1.1 nd
Bedrock at cg 060586 1820 2.3 tr
Bedrock at cg 061686 1818 2.4 nd
Bedrock at cg 061886 1300 0.6 nd
Bedrock at cg 070886 1520 1.5 nd
Bedrock at cg 070986 0935 7.1 tr
Bedrock at cg 070986 1740 8.3 .05
Bedrock at cg 071086 1040 2.3 tr
Bedrock at cg 072386 1915 0.5 nd
Bedrock at cg 082086 1530 1.0 nd
Bedrock at cg 082186 1630 1.0 tr
Bedrock at cg 090886 1650 0.4 nd
Bedrock at cg 091086 1025 2.1 nd
Boulder at gage 060386 3.6 11.2  nd
Boulder at gage 060386 3.6 9.9 nd
Boul der at gage 060586 1927 3.4 tr
Boulder at gage 062486 1755 3.3 13.2  tr
Boulder at gage 070886 1555 0.7 1.95 nd
Boulder at gage 070986 0950 4.9 nd
Boulder at gage 070986 1750 16 0.15
Boulder at gage 071086 1030 2.3 tr
Boulder at gage 072386 1530 1.4 5.44 tr
Boulder at gage 082086 1600 0.6 0.81 nd
Boulder at gage 090986 1820 1.0 1.28 nd
Qooked at Cen 052386 1430 55 nd
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Appendi x

3. Settleabl e

Locati on
Oooked at Cen
Oooked at Cen
Oooked at Cen
Oooked at Cen
Oooked at Cen
Oooked at Cen
Oooked at Cen
Oooked at Cen
Oooked at Cen
Oooked at Cen
O ooked at Cen
O ooked at Can
O ooked at Cen
O ooked at Cen
O ooked at Cen
O ooked at Cen
O ooked at Cen
O ooked at Can
O ooked at Cen
O ooked at Cen
O ooked at Cen
Deadwood at CHSR
Deadwood at CHSR
Deadwood at CHSR
Deadwood at CHSR
Deadwood at CHSR
Deadwood at CHSR
Deadwood at CHSR
Deadwood at CHSR
Deadwood at CHSR
Deadwood at CHSR
Deadwood at CHSR
Deadwood at CHSR
Deadwood at CHSR
Deadwood at CHSR
Deadwood at CHSR
Deadwood at CHSR
Deadwood at CHSR
Deadwood at CHSR
Deadwood at CHSR
Deadwood at CHSR
Deadwood at CHSR
Deadwood ab nine
Deadwood ab nne

dat e

060386
060386
060586
060686
061686
061786
061886
062386
062486
062586
070886
070986
070986
071086
072386
082086
082186
090886
090986
091086
092586

052386
060386
060386
060586
060686
061686
061786
062386
062486
062586
070886
070986
070986
071086
072386
082086
082186
090886
090986
091086
092586

060386
060386

solids

time

1933
0955
1910
0830
0920
1640
1025
0935
1710
1025
1704
0900
1903
1655
1546
1705
1725
0950
1510

1410

1940
0945
1900
1840
1700
1000
0930
1700
1010
1815
0950
1622
1740
1600
1750
1745
1005
1530

dat a

by site.

turbidity

58

(NTU)
85

110
65
220
80
37
100
190
190
55
230
130
160
140
300
95

TSS

(mg/L)
151
165

190
391

301
376

set. solids
(ml/L)
2

1
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Appendix 3.  Settleable
Locati on dat e

Ketchem a CHSR 052386
Ketchem a CHSR 060386
Ketchem a CHSR 060386
Ketchem a CHSR 060586
Ketchem a CHSR 060686
Ketchem a CHSR 061686
Ketchem a CHSR 061786
Ketchem a CHSR 061886
Ketchem a CHSR 062386
Ketchem a CHSR 062486
Ketchem a CHSR 062586
Ketchem a CHSR 070886
Ketchem a CHSR 070986
Ketchem a CHSR 070986
Ketchem a CHSR 071086
Ketchem a CHSR 072386
Ketchem a CHSR 082086
Ketchem a CHSR 082186
Ketchem a CHSR 090886
Ketchem a CHSR 090986
Ketchem a CHSR 091086
Ketchem a CHSR 092586
Portage a Micn Lk 062486
Abert at Seese 060686
Abert at Steese 061786
Abert at Steese 062386
Abert at Steese 062486
Abert at Steese 062586
Abert at Steese 070886
Abert at Steese 070986
Abert at Steese 070986
Abert at Steese 071086
Abert at Seese 072386
Albert at Steese 090886
Abert at Steese 090986
Abert at Seese 091086
Qooked ab nouth 052386
Qooked ab nouth 060686
Qooked ab nouth 061786
CGooked ab mouth 062586
QGooked ab nmouth 070986
Qooked ab nouth 072386
Qooked ab nouth 082186
Qooked ab nouth 090986

sol i ds
tim
1400

1947
0940
1855
1835
0955
1705
0955
0920
1655
1005
1810
0930
1615
1730
1555
1730
1740
1000
1525

1000

1335
1650
1647
1215
0945
1720
1035
1625
0910
1855
1715
0910
0940

1650
1250
1045
1135
1100
1800
1400
1310

data by
turbidity
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100
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140
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800
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Appendix 3. Settleable solids data by site

Locati on

Chena river 1
Chena river 2
Cripple creek
Littl e chena

Li vengood creek
Tatalina river
Tol ovana river
Tol ovana river?2
W Tol ovana r.
First  (Chance
Flume a steese
Gilmore a trk st
Gilmore creek

Gl dstream a br
Gl dstream a gsr
Gol dstream a scr
Gl dstream a she
Gol dstream creek
Pedro a 1st chne
Pedro a gld pan
St eanboat a. stee
McManus Cr

Deep ab Dale

dat e

052086
052086
052086
052086
052086
052086
052086
052086
052086
090586
090586
090586
052086
090586
090586
090586
090586
052086
090586
090586
090586
060686
060686

time

1417
1510
1516
1415
1125
1205
1145
1035
1002

1345

1350

turbidity
(NTU)

8.8
5.7
50
14
170
1.4
1.9
9.3
1.6
7.3
2.5
1100
75
180
330
31
120
210
330
110
26
1.4
1.7
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TSS
(mg/L)

114
17.5
233
64.9
524
3.6
9.8
24.8
b
6.8
2.38
122
98.8
129
261
36.2
64
524
201
84
282
11. 4
2.63

set. solids
(ml/L)

0.3
0.05
0.5
0.2
0.55
tr
tr
0.05
tr
tr
nd
tr
0.15
0.05
0.1
tr
tr
1.1
tr
nd
0.3
tr
nd



Appendix 3. Settleable solids data by site.

Location date tinme turbidity TSS  set. solids
, (NTU) (mg/L) (ml/L)

Deep at Faith 060686 120 351 0.25
Deep 1mi us 060686 100 613 0.8
Deep at fer 060686 140 832 1.1
Faith a low rd 060686 18 88.6 0.05
Faith ab deep cr 060686 18 85.4 0.05
Faith b deep cr 060686 13 90.7 tr
Faith at rd cross 060286 40 151 0.25
Faith at rd cross 060286 35 147 0.1
Faith at Steese 052386 1930 110 1.0
Faith at Steese 060286 70 306 0.5
Faith at Steese 070886 1123 26 tr
Faith at Steese 072386 2031 60 0.05
Faith at Steese 082186 1940 2.75
Faith at Steese 090886 1210 5.6 tr
Faith at Steese 091086 1535 tr
Faith at Steese 092586 1925 22 11.7  tr
Chatanika a 39m 052086 1320 5.1 32 0.1
Chatanika a 39m 060686 14 11.4  tr
Chatanika a 55m 060686 10 42.2  tr
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Appendix 4. Discharge data from automated sites, 1986.

Faith Qeek above the Steese H ghway
Di scharge in cubic feetper second
Drainage area: 61.0
Extrenes: nmaxinum = 1580 mnimm = 30.9
Aver age: 143

Day June July August Sept ember
1 59. 8 165
2 51.1 159
3 58.2 159
4 49.8 154
5 44,5 144
6 45. 2 133
7 39.6
8 39.6 138
9 40.0 154

10 40.9 148
11 41.8 143
12 53.2 138
13 42. 6 134
14 40. 8 -127
15 39. 4 124
16 97.3 36.0 124
17 85.7 35. 4 125
18 87.5 58.9 170
19 118 76.2 164
20 86. 4 358 50 166
21 91.9 253 750 194
22 132 152 662 170
23 123 193 352 157
24 304 273 146
25 136 242 136
26 93.3 215
27 76.1 199
28 67.0 208
29 57.2 205
30 53.5 192
31 176

Month Avg 107 80. 4 294 149
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Appendix 4. Discharge data from automated sites, 1986.

Mammoth  QOreek at  the Steese H ghway
Discharge in cubic feet per second
Drainage area: 41.5 mi“

Extremes: nmaxinum = 423 mnimm = 9.19
Aver age: 43. 6

Day May June July August  Sept enber
1 95.2 118 25.5 34.9
2 107 91.0 24.6 29.0
3 94.5 60.9 24. 7 29.5
4 81.7 44,1 23.8 23. 1
5 94.2 38.9 20.7 22.0
6 108 35.3 20. 4 21.0
7 85.9 30.8 19.7 21. 6
8 87.9 62.1 18.9 24. 4
9 110 70.6 19.2 26.0

10 83.1 50.5 18. 4 25.3
11 58.14 41.6 18.1 26. 3
12 130 44,5 16. 4 26.5
13 91.1 39.0 14.8 20. 6
14 55.9 33.9 16.5 21.0
15 36.8 32.6 12.3 25.0
16 24.2 29.3 10.5 29.5
17 15.9 27.3 11.9 32.0
18 15.9 23.9 11.7 33. 4
19 94. 4 22.6 10. 4 35.5
20 134 29. 6 10.9 36. 4
21 135 47. 8 14.2 29. 8
22 97.5 43. 8 19.5 29. 8
23 39.9 142 37.9 25.3 27.6
24 31. 4 156 31.1 25.1 26.5
25 35.8 93.8 29.3 24.2 22.1
26 39.8 62.4 32.7 23.2
27 37.0 52.8 38.5 22.7
28 29.0 45.0 39.3 26. 4
29 28. 7 36.1 35.0 54.0
30 43.6 36.1 31.0 53.0
31 69.8 28.9 41.1

Month  Avg 39.4 82.1 42. 7 21.9 27.2
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Appendi x 4.

D scharge data

Birch Geek above
Discharge in cubic feet

Dr ai nage
Extrenes:
Aver age

Day

OO - T W N

Month Avg

area;
naxi mim
118

June

208
164
150
130
176
229
211
436
269
143
95. 8
55.0
43. 7
59.7
354
286
290
286
460
440
245
177
145
126
106
101

207

from autonmated sites,
Twel vemle Ceek
,per second
85.4" mi
= 645 mninum = 24.3
July August Sept ember
161 110 102
135 104 94.8
113 89.2 87.1
110 78.1 76.1
98.7 71.5 70.6
81.2 65. 4 65. 6
70.1 58.0 59.8
63.1 53.8 64. 2
72.9 50.1 98. 3
70.8 43.0 91.5
90. 3 42.9 86.0
141 38. 6 78.5
115 36.7 72.6
102 35.2 63.2
86. 4 31.9 63.0
74.0 31.9 65.5
67.0 31.5 68. 4
62.9 30.7 98.0
69. 8 28.7 80.0
255 30.9 81.6
251 74.0 77.6
216 130 72.8
142 111 66. 8
118 95.9 60. 7
106 82.3 67.5
136 75.5
235 72.1
235 125
148 142
122 123
112 114
125 71.2 76.5
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Appendix 4. Discharge data from automated sites, 1986.

Oooked Oreek above nouth
Discharge in cubic feet per second
Drai nage area: 510
Extrenes: nmaxinum = 2200 mninmum = 715
Aver age: 561 does not include flows observed in August
and Sept enber

Day June July August Sept enber
1 726
2 504
3 390
4 343
5 289
6 236
I 200
8 239
9 467 114
10 600
11 755
12 632
13 503
14 413
15 343
16 279 295
17 235 237
18 635 196
19 1590 242
20 1290 1220
21 899 769 71.7
22 895 495
23 1860 336
24 1380 251
25 793 209 115
26 578 472
27 462 660
28 384 479
29 332 339
30 523 255
31
Month  Avg 809 436
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Appendix 4. Discharge data from automated sites, 1986

Birch Creek above Bridge
Dscharge in cubic feet per second
Drainage area: 2150
Extremes: maximum = 11100 mninum = 700 _
Average: 3125  does not include flows observed in August
and Sept ember

Day June July August  Sept enber
1 1810
2 4640
3 2390
4 1580
5 1280
6 1880 1060
T 1870 904
8 1640 809
9 1500 785 804
10 1440 1040
11 2460 1570
12 3640 6830
13 5120 6190
14 3600 5740
15 2220 2490
16 1570 1130
17 1220 1670
18 1000 1780
19 1720 1890
20 9030 1840
21 8860 700
22 5270
23 5080
24 10700
25 11100 853
26 4830
27 2800
28 1940
29 1490
30 1220
31
Month  Avg 3730 2370
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Appendi x

5.

Locati on

| ndepndnce
| ndepndnce
| ndepndnce
| ndepndnce
| ndepndnce
| ndepndnce
| ndepndnce
| ndepndnce
| ndepndnce
| ndepndnce
| ndepndnce

| ndepndnce
| ndepndnce
| ndepndnce
| ndepndnce
| ndepndnce
| ndepndnce
| ndepndnce
| ndepndnce
| ndepndnce
| ndepndnce
| ndepndnce

| ndepndnce
| ndepndnce
| ndepndnce
| ndepndnce
| ndepndnce
| ndepndnce

| ndepndnce
| ndepndnce
| ndepndnce
| ndepndnce
| ndepndnce
| ndepndnce
| ndepndnce
| ndepndnce
| ndepndnce
| ndepndnce
| ndepndnce
| ndepndnce
| ndepndnce
| ndepndnce

oo O000oc0oco0oT 929009V ed

DVDOYVOLYOVOLLDODDDLO®DDLO D

Dat a

from Mumoth

O eek

July 29-August 3, 1986

loc no.

GAM
GAM
GAM

GAM

GAM
GAM

GAM

3333323333333 3=3
e s e b e e i e e

ARARAARRRDRNDARADNDLE WWWWWW NN RPRRPRRPRRPRRPRPERPRRERE

dat e

072986
072986
073086
073086
073086
073186
073186
073186
080186
080186
080386

072986
072986
073086
073086
073086
073186
073186
073186
080186
080186
080386

073186
073186
073186
080186
080186
080386

072986
073086
073086
073086
073186
073186
073186
080186
080186
080186
080186
080186
080186
080286

tine turbidity

1255
1843
0915
1258
1700
0908
1300
1700
0900
1300
1540

1340
1850
0935
1307
1713
0916
1307
1709
0907
1308
1600

1105
1346
1745
0945
1345
1850

1548
1124
1502
1859
1102
1502
1902
1100
1420
1500
1503
1900
2300
0300
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Appendix 5. Mamoth O eek

Locati on loc no. date
I ndepndnce a nth 4 080286
I ndepndnce a nth 4 080286
I ndepndnce a nth 4 080286
I ndepndnce a nth 4 080286
I ndepndnce a nth 4 080286
I ndepndnce a nth 4 080386
I ndepndnce a nth 4 080386
I ndepndnce a nth 4 080386
I ndepndnce a nth 4 080386
I ndepndnce a nth 4 080386
Mastodon a nth 5 072986
Mastodon a nth 5 073086
Mastodon a nth 5 073086
Mastodon a nth 5 073086
Mastodon a nth 5 073186
Mastodon a nth 5 073186
Mastodon a nth 5 073186
Mastodon a nth 5 080186
Mastodon a nth 5 080186
Mastodon a nth 5 080386
Marmoth at  head 6 072986
Marmoth at  head 6 073086
Marmoth at  head 6 073086
Marmoth  at head 6 073086
Marmoth at  head 6 073186
Marmoth at head 6 073186
Marmoth at  head 6 073186
Marmoth at  head 6 080186
Marmoth at  head 6 080186
Mainmoth at  head 6 080386
Mammoth at  headi® 6 073086
Mammoth at  headi 6 073086
Marmoth at  headi 6 073086
Manmoth at  headi 6 073086
Mammoth  at headi 6 073186
Mammoth  at  headi 6 073186
Manmot h at headi 6 073186
Mammoth at  headi 6 073186
Mammoth at  headi 6 073186
Mammoth at  headi 6 073186
Mammoth at  headi 6 080186
Manmmoth  at  headi 6 080186

'i' jndicates samples coll ected

i nt ensi ve
time

0700
1100
1500
1900
2300
0300
0700
1100
1500
1640

1548
1127
1500
1903
1104
1525
1903
1102
1504
1640

1548
1125
1459
1900
1102
1500
1901
1100
1507
1640

0330
1530
1900
2300
0300
0700
1100
1500
1900
2300
0300
0700
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DR O
o
[e]
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Appendix 5. Mamoth QOeek intensive study _
Location loc no. date time turbidity TSS set. solids
(NTU) (mg/L)  (ml/L)
Mammoth ab 1 eff 7 072986 1750 9.1 7.73 0.05
Mammoth ab 1 eff 7 073086 1203 9.0 18 tr
Mamoth ab 1 eff 7 073086 1538 150 194 0.05
Mammoth ab 1 eff 7 073086 1945 10 10. 2 tr
Mammoth ab 1 eff 7 073186 1135 30 67.5
Mammoth ab 1 eff 7 073186 1538 45 103 0.05
Mammoth ab 1 eff 7 073186 1936 110 418 0.4
Marmoth ab 1 eff 7 080186 1136 11 14 tr
Mammoth ab 1 eff 7 080186 1520 310 57.6 05
Mammoth ab 1 eff 7 080386 1530 550 433
Loud effluent 8 072986 1615 1100 736
Loud effluent 8 073086 1202 450 261 tr
Loud effluent 8 073086 1534 500 171 tr
Loud effluent 8 073086 1941 450 153 nd
Loud effl uent 8 073186 1130 330 102 tr
Loud effluent 8 073186 1534 310 81.9 nd
Loud effl uent 8 073186 1932 260 63.8 tr
Loud effluent 8 080186 1139 190 52.9 tr
Loud effluent 8 080186 1523 190 52.2 tr
Loud effluent 8 080386 1530 500 279
AV diversion 9 072986 1548 13 14.7 tr
AV diversion 9 073086 1208 9.5 7.06 tr
AV diversion 9 073086 1537 170 151 tr
AV diversion 9 073086 1945 17 12. 4 tr
AV diversion 9 073186 1135 35 40.1 tr
AV diversion 9 073186 1538 36 72.5 0.05
AV diversion 9 073186 1936 37 91.6 0. 05
AV diversion 9 080186 1141 16 15.8 tr
AV diversion 9 080186 1520 290 556 0.6
Mammoth b AV div 10 072986 1610 95 88.2
Mammoth b AV div 10 073086 1208 26 24.1 tr
Mammoth b AV div 10 073086 1534 120 142 tr
Mammoth b AV div 10 073086 1943 23 21 tr
Maomoth b AV div 10 073186 1132 38 46.5 tr
Mammoth b AV div 10 073186 1536 40 116 0.05
Maomoth b AV div 10 073186 1932 27 57.1 0.05
Maomoth b AV div 10 080186 1136 21 18.1 tr
Marmoth b AV div 10 080186 1518 280 498 0.5
Mammot h b Avdivi® 10 072986 2030 85 85. 7
Mamot h b AV vi 10 073086 0430 37 30.3
Mammoth b AVdi vi 10 073086 1030 32 31. 4
Mammoth b AVdi vi 10 073086 1630 150 191
* *i' indicates sanples collected by automated sanpler
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Appendix 5. Mammoth
Location loc no.

Mammoth b AVdi vi 10
Mammoth b AVdi vi 10
Mammoth b AVdi vi 10
Mammoth b AVdi vi 10
Marmoth b AVdi vi 10
Mamoth b AVdivi 10
Marmoth b AVdi vi 10
Mamoth b AVdivi 10
Marmoth b AVdi vi 10
Marmoth b AVdi vi 10
Mamoth b AVdivi 10
Mammoth b AVdi vi 10
Mamoth b AVdivi 10
Mamoth b AVdivi 10
Mamoth b AVdivi 10
Mamoth b AVdivi 10
Mammoth b AVdi vi 10
Mamoth b AVdivi 10
Mamoth b AVdivi 10
Mamoth b AVdivi 10
Mamoth b AVdivi 10
Mamoth b AVdivi 10
Mamoth b AVdivi 10
MIler ab rd 11
MIler ab rd 11
MIler ab rd 11
MIler ab rd 11
MIler ab rd 11
MIler ab rd 11
MIler ab rd 11
AV eff ab rd 12
AV eff ab rd 12
AV eff ab rd 12
AV eff ab rd 12
AV eff ab rd 12
AV eff ab rd 12
AV eff abrd 12
AV eff ab rd 12
AV eff abrd 12
AV eff b pond 13
AV eff b pond 13
AV eff b pond 13
AV eff b pond 13
AV eff b pond 13

Creek
date

073086
073086
073186
073186
073186
073186
073186
073186
080186
080186
080186
080186
080186
080186
080286
080286
080286
080286
080286
080386
080386
080386
080386

073086
073086
073186
073186
073186
080186
080186

073086
073086
073086
073086
073186
073186
073186
080186
080186

073086
073086
073086
073186
073186

I ntensi ve
tine

1930
2330
0330
0730
1130
1530
1930
2330
0330
0730
1130
1530
1930
2330
0330
0730
1530
1930
2330
0330
0730
1130
1530

1230
1800
0855
1255
1620
0850
1230

0900
1300
1800
1915
0900
1220
1620
0850
1230

0940
1330
1805
0915
1245

70

st udv
turbidity
(NTU)
31

3 8
75
24
36
39
80
37
84
23
24
260
43
85
65
150
270
210
150
180
200
260
500

gIooC1OIT ~O1IO

3400
2500
3800

85

7400
3600

550
7000

450
500
600
360
4200

TSS
(mg/L)
32.9

40
80. 4
27
50. 2
95.7
265
49. 8
51.4
19.7
27.8
375
55. 8
78.9
56.4
130
200
158
103
129
140
238
415

set. solids
(ml/L)
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Appendix 5. Mamoth

Location loc no.
AV eff b pond 13
AV eff b pond 13
AV eff Db pond 13
AV eff a Mmoth 14
AV eff a Mmoth 14
AV eff a Mmoth 14
AV eff a Mmoth 14
AV eff a Mmoth 14
AV eff a Mamoth 14
AV eff a Mmoth 14
AV eff a Mmoth 14
Mimmoth ab  AVeff 15
Mimmoth ab  Aveff 15
Mimmoth ab  AVeff 15
Mimmoth ab  AVeff 15
Mamoth ab  Aveff 15
Mamoth ab  AVeff 15
Mamoth ab  Aveff 15
Marmoth ab  Aveff 15
Mamoth b AV eff 16
Mamoth b AV eff 16
Mamoth b AV eff 16
Mamoth b AV eff 16
Mamoth b AV eff 16
Mamoth b AV eff 16
Mamoth b AV eff 16
Mimmoth b AV eff 16
Dugas b sluice 17
Dugas b sluice 17
Dugas b sl ui ce 17
Dugas b sl ui ce 17
Dugas b sl ui ce 17
Dugas b sl ui ce 17
Dugas b sluice 17
Dugas b sl ui ce 17
Dugas ab 1st pnd 17
Dugas b 1st pnd 17
Dugas ab 2nd pnd 17
Dugas b 2nd pnd 17
Dugas b 3rd pnd 17
Dugas eff ab mam 18
Dugas eff abnam 18

Creek
dat e

073186
080186
080186

073086
073086
073086
073186
073186
073186
080186
080186

073086
073086
073086
073186
073186
073186
080186
080186

073086
073086
073086
073186
073186
073186
080186
080186

073086
073086
073086
073186
073186
073186
080186
080186

073186
073186
073186
073186
073186

073086
073086

I ntensive
tinme

1630
0912
1255

st udy
turbidity

(NTU)
550

290
260

450
500
550
350
390
390
230
250

[SaNéa R NE_NEéaR_NNoo]
Cioouoiocooul

45

300
330
400
240
230
250
140
140

1000
18900
14600
17100
17900
16800
12900
13100

12800
5400
7300
1000

800

550
600

TSS
(mg/L)
477
212
215

309
375
430
235
2771
287
163
198

48.5
36. 8

108
40.1
46.5
38.9
27.3
24.6

197
220
296
152
170
203
112
112

3900
36400
34000
33600
35400
33000
27000
37500

33100
7370
10700
560
560

319
422

set. solids
(ml/L)
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Appendix 5. Mamoth Qeek intensive study

Locati on loc no. date time turbidity TSS set. solids
(NTU) (ng/L)  (ml/L)
Dugas eff ab mam 18 073186 1025 550 308 tr
Dugas eff ab mam 18 073186 1400 650 458 tr
Dugas eff ab nmam 18 073186 1800 550 329
Dugas ef f ab mam 18 080186 1005 400 247 tr
Dugas eff ab mam 18 080186 1400 400 256 tr
Manmmot h ab Dugas 19 073086 1335 210 136 tr
Mammoth ab Dugas 19 073086 1805 290 273 0.05
Manmmot h ab Dugas 19 073186 1800 220 177 tr
Minmmoth a  steese 20 072986 2030 370 257
Minmoth a steese 20 073086 0230 320 233
Minmoth a steese 20 073086 0830 250 179
Mammoth a  steese 20 073086 1430 300 204 tr
Mammot h a st eese 20 073086 1830 300 213 tr
Mammoth a  steese 20 073086 2230 350 255
Mammoth a  steese 20 073186 0230 300 202
Mammot h a st eese 20 073186 0630 280 195
Mammoth a  steese 20 073186 1030 240 152 tr
MammDt h a steese 20 073186 1430 240 162 tr
Manmot h a st eese 20 073186 1830 210 162 tr
Mammot h a st eese 20 073186 2230 240 235 tr
MammDt h a steese 20 080186 0230 240 166 tr
Mammoth a  steese 20 080186 0630 210 149 tr
Mammoth a  steese 20 080186 1030 170 118 tr
Mammoth a  steese 20 080186 1430 180 124
MammDt h a steese 20 080186 1830 220 187
Minmmoth a  steese 20 080186 2230 240 168
MammDt h a steese 20 080286 0230 180 142
Muimmoth a  steese 20 080286 0630 180 117
Mammoth a  steese 20 080286 1030 130 84. 4
Mammot h a st eese 20 080286 1430 140 110
Mammot h a st eese 20 080286 1830 140 96. 4
Mamoth a steese 20 080286 2230 140 96. 4
Muimmoth a  steese 20 080386 0230 130 81.9
Muimmoth a  steese 20 080386 0630 190 73.2
Muimmoth a  steese 20 080386 1030 110 73.6
Muimmoth a  steese 20 080386 1430 120 88.5
Muimmoth a  steese 20 080386 1555 130 100
Big G Deadwood 25 080386 1233 400 395
cac recycl e 25 080286 1030 12300 12700
Loud cyclone 25 080386 1800 16700 3190
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Appendi x

6.

Data collected by ADFR&G

Locati on

A. Faith Creek at

Faith at
Faith at
Faith at
Faith at

Faith at
Faith at
Faith at
Faith at
Faith at
Faith at
Faith at
Faith at
Faith at
Faith at
Faith at
Faith at
Faith at
Faith at
Faith at
Faith at
Faith at
Faith at
Faith at
Faith at
Faith at
Faith at
Faith at
Faith at
Faith at
Faith at
Faith at
Faith at
Faith at
Faith at
Faith at
Faith at
Faith at
Faith at
Faith at
Faith at
Faith at
Faith at
Faith at

St eese
St eese
St eese
St eese
St eese
St eese
St eese
St eese
St eese
St eese
St eese
St eese
St eese
St eese
St eese
St eese
St eese
St eese
St eese
St eese
St eese
St eese
St eese
St eese
St eese
St eese
St eese
St eese
St eese
St eese
St eese
St eese
St eese
St eese
St eese
St eese
St eese
St eese
St eese
St eese
St eese
St eese
St eese

Dat e

052386
060286
060286
060286
060386
060386
060386
060386
060486
060486
060486
060486
060586
060586
060586
060586
060686
060686
061686
061986
061986
062086
062086
062086
062086
062186
062186
062186
062186
062286
062286
062286
062286
062386
062386
062386
062386
062486
062486
062486
062486
062586
062586

Ti me

1930
1100
1500
2100
0300
0900
1500
2100
0300
0900
1500
2100
0300
0900
1500
2100
0300
0900
1345
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
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Turbidity

(NTU)

S O N NP O U

500
280
180
120
61
58

TSS
(mg/1)



Appendi x

6. Data collected by ADF&G.

Location Dat e Ti me
Faith at Steese 062586 1200
Faith at Steese 062586 1800
Faith at Steese 062686 0000
Faith at Steese 062686 0600
Faith at Steese 062686 1200
Faith at Steese 062686 1800
Faith at Steese 062786 0100
Faith at Steese 062786 0600
Faith at Steese 062786 1200
Faith at Steese 062786 1800
Faith at Steese 062886 0000
Faith at Steese 062886 0600
Faith at Steese 062886 1200
Faith at Steese 062886 1800
Faith at Steese 062986 0000
Faith at Steese 062986 0600
Faith at Steese 062986 1200
Faith at Steese 062986 1800
Faith at Steese 063086 0000
Faith at Steese 063086 0600
Faith at Steese 063086 1200
Faith at Steese 063086 1800
Faith at Steese 070186 0000
Faith at Steese 070186 0600
Faith at Steese 070186 1200
Faith at Steese 070186 1800
Faith at Steese 070286 0000
Faith at Steese 070286 0600
Faith at Steese 070286 1200
Faith at Steese 070286 1800
Faith at Steese 070386 0000
Faith at Steese 070386 0600
Faith at Steese 070386 1200
Faith at Steese 070386 1800
Faith at Steese 070486 0000
Faith at Steese 070486 0600
Faith at Steese 070486 1200
Faith at Steese 070486 1800
Faith at Steese 070586 0000
Faith at Steese 070586 0600
Faith at Steese 070586 1200
Faith at Steese 070586 1800
Faith at Steese 070686 0000
Faith at Steese 070686 0600
Faith at Steese 070686 1200
Faith at Steese 070686 1800
Faith at Steese 070886 1123
Faith at Steese 071586 1800
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Turbidity

(NTU215

45
45
30
30
34
40
45
60
50
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TSS
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80.
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Appendi x 6.

Locati on Dat e
Faith at Steese 071686
Faith at Steese 071686
Faith at Steese 071686
Faith at Steese 071686
Faith at Steese 071786
Faith at Steese 071786
Faith at Steese 071786
Faith at Steese 071786
Faith at Steese 071886
Faith at Steese 071886
Faith at Steese 071886
Faith at Steese 071886
Faith at Steese 071986
Faith at Steese 071986
Faith at Steese 071986
Faith at Steese 071986
Faith at Steese 072086
Faith at Steese 072086
Faith at Steese 072086
Faith at Steese 072086
Faith at Steese 072186
Faith at Steese 072186
Faith at Steese 072186
Faith at Steese 072186
Faith at Steese 072286
Faith at Steese 072386
Faith at Steese 072486
Faith at Steese 072586
Faith at Steese 072586
Faith at Steese 072586
Faith at Steese 072586
Faith at Steese 072686
Faith at Steese 072686
Faith at Steese 072686
Faith at Steese 072686
Faith at Steese 072786
Faith at Steese 072786
Faith at Steese 072786
Faith at Steese 072786
Faith at Steese 072886
Faith at Steese 072886
Faith at Steese 072886
Faith at Steese 072886
Faith at Steese 072986
Faith at Steese 072986
Faith at Steese 072986
Faith at Steese 072986
Faith at Steese 073086

Data collected by ADF&G.

Time

Turbidity

(NTU)
45

50
39
38
260
450
60
250
200
450
600
90
32
300
500
85
550
200
260
120

TSS

(mg/1)
22.2
21.4
21.8
14. 4
186
451
49.1
149
118
313
620
162
62.6
301
423
124
1510
1040
1300
671
438
343
333
340
261

N
()]
AROODNONIWOOWPDOOPROOR~UUION



Appendi x
Locat 1 on

Faith
Faith
Faith
Fai th
Faith
Faith
Faith
Faith
Faith
Faith
Faith
Faith
Faith
Fai th
Faith
Faith
Faith
Faith
Faith
Faith
Faith
Faith
Faith
Faith
Faith
Fai th
Fai th
Fai th
Faith
Faith
Faith
Faith
Fai th
Faith
Fai th
Fai th
Faith
Faith
Fai th
Faith
Faith
Fai t h
Faith
Fai th
Faith
Faith
Fai th
Faith

at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at

6. Data collected by ADF&G.

Dat e
St eese 073086
St eese 073086
St eese 073086
St eese 073186
St eese 073186
St eese 073186
St eese 073186
St eese 080186
St eese 080186
St eese 080186
St eese 080186
St eese 080286
St eese 080286
St eese 080286
St eese 080286
St eese 080386
St eese 080386
St eese 080686
St eese 080786
St eese 080786
St eese 080786
St eese 080786
St eese 080886
St eese 080886
St eese 080886
St eese 080886
St eese 080986
St eese 080986
St eese 080986
St eese 080986
St eese 081086
St eese 081086
St eese 081086
St eese 081086
St eese 081186
St eese 081186
St eese 081186
St eese 081186
St eese 081286
St eese 081286
St eese 081286
St eese 081286
St eese 081386
St eese 081386
St eese 081386
St eese 081486
St eese 081586
St eese 081586

Ti me

0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1700
0000
0600
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Turbidity

(NTU)
26

TSS
"4}
17.2
17.8

21.
31.0
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Appendix 6. Data collected by ADF&G. o
Location Dat e -Tine Turbidity TSS

| (NTU) ~ (mg/1)
Faith at Steese 081586 1200 45 42. 4
Faith at Steese 081586 1800 60 51.2
Faith at Steese 081686 0000 45 36.6
Faith at Steese 081686 0600 15 16.7
Faith at Steese 081686 1200 26 20. 7
Faith at Steese 081686 1800 29 32.8
Faith at Steese 081786 0000 50 43.5
Faith at Steese 081786 0600 55 43.5
Faith at Steese 081786 1800 45 42.9
Faith at Steese 081886 0000 26 34.7
Faith at Steese 081886 0600 35 23.1
Faith at Steese 081886 1200 21 31.6
Faith at Steese 081886 1800 11 25.3
Faith at Steese 081986 0000 11 13.3
Faith at Steese 081986 0600 20 19.2
Faith at Steese 081986 1200 33 34.9
Faith at Steese 081986 1800 40 45.0
Faith at Steese 082086 0000 37 35.1
Faith at Steese 082086 0600 25 25.8
Faith at Steese 082086 1200 19 19.6
Faith at Steese 082086 1800 36 80. 3
Faith at Steese 082186 0000 220 1360
Faith at Steese 082186 0600 340 3180
Faith at Steese 082186 1200 2900 25300
Faith at Steese 082186 1815 420 2180
Faith at Steese 082286 0000 3000 31600
Faith at Steese 082286 0600 1600 18500
Faith at Steese 082286 1745 2100 21700
Faith at Steese 082886 1800 50 1950
Faith at Steese 082986 0000 36 574
Faith at Steese 082986 0600 19 270
Faith at Steese 082986 1200 15 169
Faith at Steese 082986 1800 15 153
Faith at Steese 083086 0000 21 134
Faith at Steese 083086 0600 22 126
Faith at Steese 083086 1200 22 156
Faith at Steese 083086 1800 31 490
Faith at Steese 083186 0000 40 620
Faith at Steese 083186 0600 32 339
Faith at Steese 083186 1200 40 526
Faith at Steese 083186 1800 50 1030
Faith at Steese 090186 0000 60 1230
Faith at Steese 090186 0600 60 475
Faith at Steese 090186 1200 45 967
Faith at Steese 090186 1800 40 152
Faith at Steese 090286 0000 31 59.1
Faith at Steese 090286 0600 24 53.7
Faith at Steese 090286 1200 26 39.1

I



Appendi x

6. Data collected by ADF&G.
-Time

Locati on
Faith at Steese
Faith at Steese
Faith at Steese
Faith at Steese
Faith at Steese
Faith at Steese
Faith at Steese
Faith at Steese
Faith at Steese
Faith at Steese
Faith at Steese
Faith at Steese
Faith at Steese
Faith at Steese
Faith at Steese
Faith at Steese
Faith at Steese
Faith at Steese
Faith at Steese
Faith at Steese
Faith at Steese
Faith at Steese
Faith at Steese
Faith at Steese
Faith at Steese
Faith at Steese
Faith at Steese
Faith at Steese
Faith at Steese
Faith at Steese
Faith at Steese
Faith at Steese
Faith at Steese
Faith at Steese
Faith at Steese
Faith at Steese
B. Gher Chatanika Ceek
McManus ab Faith
Chatanika O at Sourdgh
Chatanika at 39m
Faith b final pond
Faith at final seepage
Faith ab Kop pond
Faith at rd crossing
Faith at road

Dat e

090286
090386
090386
090386
090486
090586
090586
090586
090586
090686
090686
090686
090686
090786
090786
090786
090786
090886
090886
090886
090886
090886
090986
090986
090986
090986
091086
091086
091086
091186
091186
091186
091186
091286
091286
092586

Dr ai nage

072486
072486
072486
090486
090486
090486
090486
090486

1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1210
1800
0000
0600
1200
1800
0000
0600
1800
0000
0600
1200
1800
0000
0600
1925

Dat a
1200

1300
1330

1255

1348
1415
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Turbidity
(NTU)
36

38
45
34
24
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Appendi x

6.

Locati on

Data collected by ADF&G.

Dat e

c. Data for Coldstream valley

First Chance O 090586
Flume a Steese 090586
Gl dstream a Sd O R 090586
Gl dstream a Sd O Rd 092686
Gol dstream a Sheep Cr Rd 090586
Gl dstream a Sheep O Rl 092685
Gldstream a Sheep O R 092685
Gl dstream a Sheep O Rl 092686
Gl dstream a Sheep O Rd 092785
Goldstream a Sheep O Rd 092786
Gl dstream a Sheep O Rd 092786
Gl dstream a Sheep O R 092786
Gl dstream a Sheep O Rd 092886
Gl dstream a Sheep O Rd 092886
Gl dstream a Sheep O Rd 092886
Gl dstream a Sheep O R 092886
Gl dstream a Sheep O Rd 092986
Gl dstream a Sheep O Rd 092986
Gl dstream a Sheep O Rd 092986
Gl dstream a Sheep O Rl 092986
Gl dstream a Sheep O Rd 093086
Gl dstream a Sheep O Rd 093086
Gl dstream a Sheep O Rd 093086
Gl dstream a Sheep O Rd 093086
Gl dstream a Sheep O Rd 100186
Gl dstream a Sheep O Rd 100186
Gl dstream a Sheep O Rd 100186
Gl dstream a Sheep O Rd 100186
Gl dstream a Sheep O Rd 100286
Gl dstream a Sheep O Rd 100286
Gl dstream a Sheep O Rd 100286
Gl dstream a Sheep O Rd 100286
Gl dstream a Sheep O Rd 100386
Gl dstream a Sheep O Rd 100386
Gol dstream Creek 052086
Gl dstream a Ballaine Rd 090586
Gl dstream a Qstrm O R 090586
Pedro a dd Pan Ste 090586
Pedro a dd Pan Ste 092685

Tine

sites,

1145
1800

0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600
1200
1800
0000
0600

1350

79

1986

Turbidity

(NTU)

7.3
2.5

31.3
90

120
260
260
230
250
260
270
290
280
250
250
260
250
250
240
240
240
230
230
220
210
210
210
210
220
230
230
240
230
240

210
180
330

110
65

TSS
(mg/1)

6.8
2.38

36. 2
61.8

64
202
175
138
124
174
186
232
202
170
169
161
174
146
166
160
148
144
152
143
130
128
131
135
155
151
167
154
151
215

524
129
261

84
57.1



Appendi x 6.
Locat i on

Pedro a 1st chnec Cr

Pedro Automatic

Pedro Automatic Sanmple
Pedro Automatic Sanple

Gilmore Cr
Gilmore a trk st

Steanboat O a Seese

D. Break W Sanples

Locati on

W Tolovana R
Tolovana Rver 2
Li vengood Creek
Tol ovana River
Tatalina River
Chatani ka River
Gilmore Creek
Gol dstream Creek
Little Chena
Chena Rver 1
Chena Rver 2
Cripple Creek
Chatanika a 39m
Chatanika a 55m
Deep ab Dale
Deep at Faith
Faith a low rd
Faith ab deep cr
McManus Cr

Deep Cr 1mi us
Deep O at FXR
Faith b Deep Q

col | ect ed

Dat e
090586

092685
092685
092785

052086
090586

090586

Dat e

052086
052086
052086
052086
052086
052086
052086
052086
052086
052086
052086
052086
060686
060686
060686
060686
060686
060686
060686
060686
060686
060686

by ADFCG
-Tinme

1040
1800
0000

1345

Ti me

1002
1035
1125
1145
1205
1320
1345
1350
1415
1417
1510
1516

80

Turbidity
(NTU)
330

80
360
800

75
1200

26

Turbidity

(NTU)
1.

TSS

(mg/1)
201

79.6
428
824

98.8
122

282

TSS
(mg/L)6

24.8
524
9.8
3.6

32

98.8
524

64.9
114

17.5
233

11.4

42.2

2.63
351

88. 6

85. 4

11. 4
613
832

90.7
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Appendi x 7. M scel | aneous data

A Data collected by DEC June 5-6, 1986

Location Dat e Turbidity TSS

: : (NTU)  (mg/L)
birch at bridge 060386 90 264
birch at bridge 060386 85 235
Deadwood a chsr 060386 65 190
Deadwood ab mne 060386 60 376
bedrock 060386 0.6 3.6
bedrock 060386 1.5 0.8
boulder at gage 060386 3.6 11.2
boulder at gage 060386 3.6 9.9
crooked a cen 060386 85 151
crooked a cen 060386 110 165
deadwood a chsr 060386 60 391
deadwood ab mne 060386 60 301
faith a steese 060286 70 306
ketchem a chsr 060386 95 335
ketchem a chsr 060386 90 333
mmmoth a steese 060386 200

mamoth a steese 060386 250 1177
porcupine a nth 060386 70 191
porcupine a nth 060386 80 206
faith a rd Cross 060286 * 40 151
faith a rd cross 060286 35 147

B. Data from ADF& and DCM Helicopter flyover of Birch GQeek

Location Dat e Time Turbidity TSS Ss

: (NTU) (mg/L) (mléL)
birch ab cluns f 062486 1500 95 311 0.35
birch ab harriss 062486 1500 95 310 0.2
birch at butte 062486 1300 350 889 0.7
birch at harring 062486 1345 140 392 0.4
butte a nth 062486 1300 270 1570 2.0
cluns fk a birch 062486 1400 14 83

eagle at glddust 062486 1300 450 962 0.7
old dust ab nth 062486 1300 140 472 0.4

arrington fk 062486 1345 11 59
harrison a mh 062486 1500 50 251 0.3
manmmot h #3 062486 1438 38 208 0.1
mamot h #5 062486 1438 40 134 0.1
miller #2 062486 39 148 0.05
portage cr a n 062486 1000 65 119 tr

81



Appendix 7. M scel |l aneous

C. Turbidity data
Location

Tolovana ab W/ ber
Tolovana ab W/ ber
Tolovana ab  WI| ber
Tolovana ab  WI ber
Tol ovana ab W | ber
Tolovana ab  WI ber
Tolovana ab  WI ber
Tolovana ab  WI ber
Tolovana ab  WI ber
Tolovana ab  WI ber
Tolovana ab  WI ber
Tolovana ab  WI ber
Tolovana ab  WI ber
Tolovana ab  WI ber
Tolovana ab  WI ber

Tolovana ab  WI ber

Tolovana b  WI ber

D. Turbidity data

Locati on

Chena a 39m OHSR
Chena a 39m CHSR
Chena a 39m OHSR
Chena a 39m OHSR
Chena a 39m CHSR
Chena a 39m CHSR
Chena a 39m CHSR
Chena a 39m OHSR
Chena a 39m OHSR
Chena a 39m CHSR
Chena a 39m OHSR
Chena a 39m CHSR
Chena a 39m CHSR
Chena a 39m OHSR
Chena a 39m OHSR
Chena a 39m CHSR
Chena a 39m CHSR
Chena a 39m CHSR

dat a.

from Tol ovana

Dat e

061386
061486
062086
062686
072386
072786
072886
073086
073186
073186
080186
080286
080386
080486
080586
080686

073186

collected
Dat e

060886
061186
061486
061686
061886
062186
062286
062386
062486
062586
062886
062986
070486
070586
071586
071686
071986
072086

Ti me

1130
1030

1530
1650
1715
1700
1000
2200
0900
0930
1130
1730
0900
1900

1000

Ti me
2025

R ver

Turbidity

Turbidity
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(NTU)
26
12
5.9
49
3.0

by Division of

(NTU)
0
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E.

Appendi x

Chat ani ka
Chat ani ka
Chat ani ka
Chat ani ka
Chat ani ka
Chat ani ka
Chat ani ka
Chat ani ka
Chat ani ka
Chat ani ka
Chat ani ka
Chat ani ka

Chat ani ka
Chat ani ka
Chat ani ka
Chat ani ka
Chat ani ka
Chat ani ka
Chat ani ka
Chat ani ka
Chat ani ka
Chat ani ka

Turbidity

7.  Mscel | aneous

at lIm
at 1lm
at
at
at
at
at
at
at
at IIm
at
at

at  39m
at  39m
at  39m
at  39m
at  39m
at  39m
at  39m
at  39m
at  39m
at  39m

dat a

Locati on

Birch at

Koyukuk  at
Koyukuk  at
Koyukuk  at
Koyukuk at
Koyukuk at
Koyukuk —at
Koyukuk  at
Koyukuk —at
Koyukuk  at
Koyukuk  at
Koyukuk at
Koyukuk —at
Koyukuk at

Koyukuk

at

Koyukuk  at
Koyukuk at
Koyukuk  at

BCV

Evnsvl
Evnsvl
Evnsvl
Evnsvl
Evnsvl
Evnsvl
Evnsvl
Evnsvl
Evnsvl
Evnsvl
Evnsvl
Evnsvl
Evnsvl
Evnsvl
Evnsvl
Evnsvl
Evnsvl

Tozitna River

060686
060786
060886
061086
061186
061486
061686
061886
062186
062886
070686
071286

060786
061386
061486
062286
062586
062786
070386
070586
071186
072586

from rural

Dat e
053086

060686
061086
061286
061686
061786
061886
062386
062486
062586
062686
062686
070286
070786
071486
072186
080486
101486

062486

dat a.

0830 4
2100 4.3
1700 12
1320 8.2
1330 80
2125 6.4
1300 3.1
1330 3.3
1400 1.6
1500 1.6
1930 1.4
0934 2.9
1445 7.1
2130 6.3
1950 5.9
1300 2.1
1400 18
2045 1.9
1915 1.2
2205 2.2
0930 1.2
0930 1.4

vi | | ages
Time  Turbidity
(NTU)

1600 .
0830 130
0800 230
0800 210
0800 100
0800 65
0800 70
0800 17
0800 27
0800 210
0800 190
0800 50
0800 2.8
0700 1.3
0800 14
0700 5.8
0800 110
0800 5.0
1533 4.1

83



Appendix 8. Description of mining operations in Mmmoth Oeek
I ntensive study

Sy Slir;fnorng}ionM niirrl1g.this appendix was prepared by Judd Peterson, A aska
1. Geat Awrican Mning (GW.

Location: |ndependence Creek

Description of oneration: Cat pushes to one 374 yard drag line which

feeds trommel/sluicesetup. Tailing and oversize are pushed to
tailings piles by cat.

Water usage of wash plant: 2100-2200 gallons per mnute (gpm

Hours of operation per day. 10
Qubic vards process per hour: 100

Percent recvele: 100

Treatnent svstem GAM uses a presettling pond at the start of tails

race Jjust below the tromel. From there all effluent goes into one
large settling pond wth a divider between the inflow and the punp

suction line. Sole discharge is seepage into Independence Creek.

2. Don May

Location: Independence Creek

Cubi ¢ yards process ver hour:  (Qperation did not run while study was
being conducted. He started sluicing a few days after the finish of
the sanpling period.

3. Dick Loud

Location: Mammoth Qreek below Mastodon O eek

Descripti%? of overation: Two D9 cats push pay to drag line which
eeds double deck vibratory screen and punch plate wash plant.
Qiersize is fed onto a staking conveyor. Sluice tailings (1/2 inch

mnus) are fed to a large hopper and sand screw assenbly for
dewat eri ng.

Véter usage of wash plant: 1840 gpm to plant from punp in recycle

84



Appendix 8. Description of mning operations in Mumoth O eek
i ntensive study.

pond. In addition, 350 gpm is punped to wash plant from cyclones.

%70 kgpm of nakeup water Is punped into the recycle pond from Mamoth
reek.

Qubic vards process ver hour: 100-150

Percent recvcle: 100 percent through use of sand screw and cyclones.

Tr eat ment systems He constructed a '100 percent recycle setup that he
hoped would put all of the 1/2 inch mnus solids on the tailings piles
b% use of a slurry discharge line from the cyclones. H found out.
that the cyclones would not  separate out mnus 200 nesh solids which
ended up in his plastic lined recycle pond. The pond silted up
conpletely after processing 40,000 cubic vyards of pay and had to be
micked out wth a dragline. He discovered that the recycle system
needed thirty percent nakeup water. The problem becane what to do
with the thirty percent of the process water he needed to be rid of.
He lost sone of this through seepage loss into Mmoth Geek. The
rest was punped into a slurry line onto the tailings piles.

4, Al aska Ventures.
Location: Mimoth CGeek above Mller Creek

Descrintion of operation: Operation uses caterpillars to rip and
push pay to a three yard backhoe.

Wat er usage of wash vplant: 1620 gpm

Cubi ¢ yards process per hour: 270

Per cent recvcl e: none

Treatment svstem (he very large. pond |located approximately 1/2 mle
below plant. This pond is approxi mately 600-800' by 150-200'., The

dam at the lower end is approxinately 15 feet h|?h. Qutflow from thi
pond is by pipe discharge and seepage. Effluent flows from there in
((::hannkel cut through old mne tailings before discharge into Mmmoth
reek.

S
a

5.  Dugas
Location: Mimmoth QOeek below Mller Oeek

Description Of overation: A rubber tired caterpillar is wused to push
pay to a hopper which has a conveyor feed to the top of a single deck
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vibratory screen wash plant and sluice box. Tails and oversize are
hauled to tailings piles wth a 966 |oader.

Water usage of wash wlant: unknown.

Cubi ¢ vards process ver hour: 75

Percent recvcle: none

Treatment svstem From the end of the slice box, the tails race
extends down the left limt of the Mmmoth Geek valley for about 3/4
mle to the first pond. This pond is an old cut, approxinately 600"
by 150 in size. he lower end of the cut is damed to back up the
water. This dam has no surface overflow and all discharge is by

seepage at the base of the dam From there the effluent runs into
another old cut about 500' by 150'. This cut has no dam at the |owver
end but water is inpounded by the depression of the cut. rom here
the effltuent flows Into a third old cut about 1000 feet downstream
This pond is about 300' by 150'. Qutflow from this pond is seepage

flowinto a long (400'), narrow (10-15') pond wth a dam at the ‘end.
Qverflow from this pond flows into a series of 5 shallow pan ponds

25-50' in diameter spread over a distance of 1500 feet. These onds
are built on old leveled tailings. Discharge from these ponds | ows
onto the plain of Mmoth Oeek. This is "a long reach Faproxi nat el y
2000 feet) of vegetative filtration and shallow creek flow before the
discharge reaches ~Mwmoth Oeek. Total length of this treatnent
system is approximately 2 mles.
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Map No.

1

10

Appendi x 9.
Ste Nane

Birch A Brdg

Birch ab CC

Crooked a Mh

Al bert

Ketchem a CHSR

Deadwood a CHSR

Crooked a Cen

Boul der

a gage

Bedr ock

Mammot h a St eese

Specific Locations of
Ful | Name

Birch Oeek at Steese
Hw Bridge

Birch Qeek above
Crooked Creek

(ooked Qeek above
mout h
Abert Qeek at
Steese Hi ghway
Ketchem Creek at the
Qrcle Hit  Springs
Road

Deadwood Qeek at
the drcle Hit Springs
Road

Qooked Qreek at
Central

Boulder Qeek above
the USGS gage

Bedrock QOeek bel ow
BLM Canpground
Mammoth  Qreek at  the
Steese Hw bridge
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Study Sites
MTRS Description

50 ft. above bridge on
| eft bank in sg:, NEi,
sec 1, T10N, R16E, FM

100 ft. above con-
fluence  wth O ooked
Creek in NWi,NWi, sec 9
T9N, R16E, FM

1/4 mle above con-
fluence wth Birch G

on left bank in Ng),
NE{, sec 8, T9N, R16E,
FM

at the Steese H ghway
Bridge in NWwt, swi,
sec 19, T9N, RisE, FM

100 ft above bridge on
ri ght bank in seEt, NE%,
sec 20, T8N, R15E, FM

at the bridge on right
bank in NE}, NE}, secl 2
T8N, R14E, FM

above bridge on |left

bank in swi, SEt,

sec 27, TON, R14E, FM

above USGS gage in
SW, Nwi, sec 32, T9N,
R14E, FM

200 ft below carénground
I N SWt, SWi, sec 32,
T9N, R13E, FM

50 ft below bridge
on right bank in SEt,
NE), secl, T8N, R13E,
FM



Appendix 9.  Specific

11 Porcupine a nth

12 Birch ab 12mile

13 Faith a Steese

locations of study

Por cupi ne above
confluence wth
Mammot h  Creek

Birch Qeek
Twel vem | e

above
Creek

Faith Ceek at Seese

Hwy
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sites.

3/4 m|e above con-

fluence on ri ght bank

in NwWi, NEi, sec 1, T8N

R12E, FM

1/4 m | e above

confluence in SW,

NW{, sec 33, T7N,

R10E, FM

above bridge in sEt,
TSN, R7E,

NE}, sec O,
FM



